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TRAFFIC 

LIGHT 

CONTROLLER 


SOLID-STATE 

TUNING 

INDICATOR 


Soldering Kit 


T.T.L. 74 I.C’s By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 



SEMICONDUCTORS 

by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A. 



HIGHBURY CORNER, LONDON, N.1 


TELEPHONE 01-226 1489 


PLEASE NOTE ALL PRICES INCLUDE POSTAGE 
AND V.A.T. AT 8 OR 124% AS APPROPRIATE 


LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL 
TYPES INCLUDING PHOTO-FLASH AND MOTOR START, TV TUNERS ALSO SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR 
INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS 
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cLatestTitle 



In the wSll established 
cTVlaster Series 

chaster Ill-Car 

Entertainment 


Whether you 



A SELECTION OF OTHER USEFUL BOOKS 

Beginner's Guide to Electronics - 3rd Edition 

T. L. Squires and C. M. Deason 

1975 240 pages £2.25 

Beginner's Guide to Transistors - 2nd Edition 
J. A. Reddihough 

1975 160 pages £2.25 

Beginner's Guide to Radio - 8th Edition 
Gordon King 

1977 240 pages £2.75 

Foundations of Wireless and Electronics — 9th Edition 
M.G. Scroggie 

1975 552 pages £3.75 

Radio Circuits Explained 
Gordon King 

1977 175 pages £5.50 


from your local Bookseller or from 


Borough Green, Sevenoaks, Kent TN15 8PH 



Your career 
in Electronics? 


Enrol in the BNR & E School and you’ll have an entertaining and 
fascinating hobby. Stick with it and the opportunities and the big 
money await you, if qualified, in every field of Electronics today. 
We offer the finest home study training for all subjects in radio, 
television, etc., especially for the CITY AND GUILDS EXAMS 
(Technicians’ Certificates); the Grad. Brit. I.E.R. Exam; the 
RADIO AMATEUR’S LICENCE; P.M.G. Certificates; the R.T.E.B. 
Servicing Certificates; etc. Also courses in Television; Transis¬ 
tors; Radar; Computers; Servo-mechanisms; Mathematics and 
Practical Transistor Radio course with equipment. We have 
OVER 20 YEARS' experience in teaching radio subjects and an 
unbroken record of exam successes. We are the only privately 
run British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without any 
obligation. 


BRITISH NATIONAL 
SCHOOL, wo .2 

P.O. Box 156, Jersey, Channel Islands. 
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SAVBIT 

handy solder 
dispenser 

Contains 2.3 metres 
approx, of 1.22 mm 
Ersin Multicore 
Savbit Solder 
Savbit increases 
life of copper bits 
bylOtimes. 

Size 5 49p 


For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
approx, of 0.71 mmsolderfor 
fine wires, small components 
and printed circuits. 

PCI15 57p 

Or size 19A for kit wiring or 

radio and TV repairs. 

2.1 metres approx, of 
1.22 mm solder. 

Size 19A 53p 


Handy size Reels & Dispensers 

OF THE WORLD'S FINEST CORED SOLDER TO DO 
A PROFESSIONAL JOB AT HOME 

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily 
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 



handy size reels of SAVBIT, 
40 / 60 9 60140 & 

-- solder 

alloys 


These latest Multicore solder reels are 
ideal for the toolbox. Popular specifications 
cover all general and electrical applications, plus a major advance 
In soldering aluminium. Ask for a free copy of ‘Hints on Soldering’ 
containing clear instructions to make every job easy. 


Alloy 




Length 

metres 

approx. 


Use 


For economical general 
purpose repairs and 
electrical joints. 

For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 

For fine wires, small 
components and printed 
circuits. 

For radio, TV and 
similar work. Increases 
copper-bit life tenfold. 




£1.79 

£2.42 

£1.79 

£1.79 


BIB WIRE 
STRIPPER 
& CUTTER 

Fitted with unique 
I 8-gauge selector and 
handle locking device. 
Sprung for automatic 
opening. Strips flex 
and cable in seconds. 


SOLDER- 
W |CK __ 

Absorbssolder V*’’. 

instantlyfrom -' 

tags, printed 
circuits etc. Only needs 
40-50Watt solderingiron. Quick 
and easy touse. Non-corrosive. 

Size 18 97p 


n'u ii- p-i BS ™a. S , . ... Prices shown are recommended retail,inc. VAT. From El 

DID Ml-rl Accessories Limited, and Hardware Shops. In difficulty send direct, plus20p, 

Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ. Prices and specifications subject to change without noi 



MAIL ORDER DEPT:- 

CRESCENT RADIO LTD 

1 ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON, N22 4SJ 

TELEPHONE: 888-4474 

3 KILOWATT PSYCHEDELIC LIGHT 
CONTROL UNIT 

1000 WATT PER CHANNEL. 

The Input of this unit Is connected to the 
loudspeaker terminals of an amplifier and 
the required lighting is connected to the 
output terminals of the unit thus enabling 
yo^tto^produce a fascinating sound to 

PPL^wftchiS*1, U iTe, + 7i, \ V 12t at 
500m/a with on/off switch and pilotHghL 

PP2—Switched 6, 7$, 9v at 300m/A. This 

Is Sj^ealed, moulded ^unit ^fitted with a 

PP^-DC/DC 5n pSwer N ^pPly 00 'for cars. 
Switched 6, 7$, 9v at 500m/A from 12v 

DCinpud. Approx, size: 125 x 68 x 46mm 

LOUDSPEAKER SELECTION 

+ 12$% YAT 

(Please state which impedance is required) i 
5" 8 ohm CERAMIC at £1-70 

10" ELAC DUal 00116 8 0hm 10 arj*75 

ALUMINIUM BOXES -f 8% Y.A.T. 

AB7 = 6i" x 2T x ir - 83p 

AB8 = 4" x 4" x 11" = 75p 

AB12 = r x 2"^x 1"^= Wp^ 

ABl? - 10" x 41 " X x 3 3"' = = 4 £L68 

AB18 = 12" x 5" x 3" = £1-88 

AB19 = 12" x 8" x 3" - £819 

EFFECTS PROJECTOR “15^ (150 watt) 

completewith Sa^a^d^^quid S' 

gjffHsp 

ipassa 



M 


WAS MADE 
FOR YOU 




VERO QUAD BOARD was designed to provide 
a simple circuit board capable of accepting 
nearly all types of integrated circuits, plus 
transistors, resistors, capacitors and many 
other components. 
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443 Millbrook Road Southampton 
SOI OHX Tel:C0703) 772501 


BUY A COMPLETE 
RANGE OF COM¬ 
PONENTS AND 
THESE PACKS 
WILL HELP YOU 


VEROCASES 




Si sas isHatst ? 

»a*S"r- 




Wood Braln<rd metal case SO x 80 x 

j’Cbo.'d Stif«r A fuiSiS r°. c c ! :: 





tss* hsm £s&£ ssibl: 

sided or mixed £1 SO 

S P0WER E SUPPLY° 

gfSfgsIg 
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 

BAKER MAJOR Il'ilJM **™*™ C ° ******** 

tf ISuSUiSt^SSrS^S 2 x 12" CABINETS 


R.C.S. 100 watt MIXER/AMPLIFIER 
ALL VALVE CHASSIS 


.‘£ PU M iPMkerr I Tbja > in«l I fl^OQftl%i 
if if suitable ior all groups, disco, P.A., whe 
r is required. 5 speaker outputs. A/C mains i 
it. Produced by demand for a quality valve i 


ANOTHER R.C.S. BARGAIN ! 

ELAC 9 + 5ln. HI-FI SPEAKER TYPE 59RM 

’ * m0 ” Prlce£3*45 Port «” 


10 ELAC 
HI-FI SPEAKER 

fj |*5pon C M*«0^1^00o'op*. 

_ "Sf £4-50 

TEAK VENEER HI-FI SPEAKER CABINETS 

siTE 

Si L;8 ‘" ”“£8-5 0 ™ I 

■gjESa 9 


MODULE KIT 

BiFm-io 


BAKER SPEAKERS 
“BIG SOUND” 

gffiirji 1 '!! 

Useful response 30-13,000 cps. 

=;f w - £i2*oo 
£ 14-00 I 

GROUP “50/12” £2 I *00 

p„ lt £i 60 






ESSSr r .2 

B.S.R. SINGLE PLAYER DECK 


Sf^aSagi 3 ' 95 : - - — ■=£ 


WAFER C . CUCUTC boiW kit. Will c, 




£“25 £21-00 a 

ipg£r.g|gai 















































The f.C.E. range of multimeters provide an 
unrivalled combination of maximum perfor¬ 
mance within minimum dimensions, at a truly 
low cost. Plus, a complete range of add-on 
accessories for more ranges, more functions. 


Supertester 680R 
(illustrated) 

* 20kfI/V, ±1% fsd on d.c. 

4kft/V, ±2% fsd on a.c. 

* 80 Ranges - 10 Functions 

* 140 x 105 x 55mm 

£25.25 + VAT 

(For Mart Order add 80p P&P) 

All I.C.E. multimeters are supplied c 
50-plus page, fully det 


Supertester 680G 

* 20kft/V, ±2% fsd on d.c. 
4kft/V, ±2% fsd on a.c. 

* 48 Ranges - 10 Functions 

* 109 x 113 x 37mm 


£19.95 + VAT 

(For Mail Order add 80p PSP) ' 

eakable plastic carrying case, 
I Operating and Maintenance 


Microtest 80 

* 20kfl/V, ± 2% fsd on d.c. 
4kfl/V, ±2% fsd on a.c. 

* 40 Ranges - 8 Functions 

* Complete with case - 
only 93 x 95 x 23mm 

£14.95 + VAT 


Tel: 01-837 7781 
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sponse 12Hz 30KHz _ 
3db. Fully integrated 
pre-amplifier stage with 
separate Volume. Bass boost and Treble cut controls. 
Suitable for 8-15 ohm speakers. Input for ceramic or 
crystal cartridge. Sensitivity approx. 40mV for full 
output. Supplied ready built and tested, with knobs, 
escutcheon panel, input and output plugs. Overall 
size 3' high x 6' wide x IV deep. AC 200/250V. 
PRICE £15 00. P. & P. £1 -20 

HAVERSONIC MODEL P.A. 

TWO ZERO 

An advanced solid state gener; 


Full mixing facilities with full range bass & tre 
controls. All inputs plug into standard jack sockets 
front panel. Output socket on rear of chassis for at 
ohm or 16 ohm speaker. Output in excess of 20 wa 
R.M.S. Very attractively finished purpose built cabii 
fijadfi "— 1 H — f| — I * covered steel, w ! ‘* - *-’ 


Module 470 kHz £2 25 + 
jr.otr. xup. run »pc«;. and connection details supplied. 
Pye VHF/FM Tuner Head covering 88-108 M/Hz. 10 7 
M/Hz I.F. output. 7-8 Volt + earth. Supplied pre- 
th precision-geared 


.. *-- —It. Pre-aligned and tested 

earth operation. Can be fitted to almost 


FM VHF radio c 
5tted if required. 

-live of hints and __ 

P. & P. Stereo beacon light if requir 


MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

-j 200/240V Mains oper- 



KHz VHF/FM 88-108 
MHz. 

Built-in Ferrite rod aerial 
for M.W. Full AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 
Pre-amps with variable output 


LIMITED NUMBER ONLY at £28 00 + £1 50 P. & P . 

Push Button Switch bank. 8 Buttons giving 16 S/P C/O 

interlocked switches plus 1 Cancel Button Plus 3 d/p c/o. 
Overall size 5' x 2V x 1'. Supplied complete with 
chrome finished switch buttons. 2 for f* an ' 


10/14 WATT HI-FI AMPLIFIER KIT 



“POLY PLANAR” WAFER-TYPE, WIDE RANGE 
ELECTRO-DYNAMIC SPEAKER 
Size lli' x 14-fK x 1-&-' deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm 
only. Response 40Hz-20kHz. Can be mounted on 
ceilings, walls, doors, under tables, etc., and used with 
or without baffle. Send S.A.E. for full details. 

Onlv £g 40 «*rh 4 - n. & p . (one 90p. two £1 • 10). 

r 8' round version or 4*' x 84' 
-60HZ-20KHZ £5 25 + 


Now available in either 8 
>. & P. (one 65p, two 75p). 


' PLASTIC CONE HF TWEETER 4 


HARVERSONIC SUPERSOUND 
10+ 10 STEREO AMPLIFIER KIT 

really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 


ohms. Compact design, all parts supplied including 
drilled metalwork, high quality ready drilled printed 
circuit board with component identification 
marked, smart brushed anodised al*— : ** J — 
panel with matching knobs, wire, sold* 
no extras to buy. Simple step by si 


r.m.s. per channel into 5 ohms. Frequency response 
±3dB 12-30,000 Hz Sensitivity: better than 80mV into 
IMA; Full power bandwidth; ±3dB 12-15,000 Hz. 
Bass boost approx, to db 12dB. Treble cut approx, to 
—16dB. Negativ ! 


Overall Size 12' 

AMPLIFIER *_ 

(Magnetic input components 33p 
POWER PACK KIT 
CABINET 


construction manual and parts 


£5 50 P. &P. 95p 


Also avail, ready bi 


Full after sales service 


HARVERSONIC STEREO 44 
tate stereo amplifier chassis, with an output of 
-«--- r— o -*- m speakers. Using the 


sockets ^5°pi 


?h technology integrated cii 


l thermal overload protection. AH 


the amplifier to be mounted horizon 
only £9 00 plus 50p P. & P. Mains 
output of 17v a/c at 500m/a can be s 


tested, with ] 

escutcheon (tc- 

itally or vertically) at 
‘ ransformer with an 
tpplied at £1 50 + 


ut £8'50+£l -40 P.&P. 


HARVERSON SURPLUS CO. LTD. 

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9. Tel.: 01-540 3985 

Op.n 9.30-5.30 Mondly'lo Friday. t.30% Sat^dayTciotad W.d„.,day. 


PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY TO 
U.K. ONLY. SEND SAE WITH 
ALL ENQUIRIES. 
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Hi-Fi Stereo 
at prices 


everyone 
can afford 
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Upli 

_ 

16 SWG ALUMINIUM, SILVER HAMMER FINISH 
TYPE ‘U' 

•L W D Price 

r x r x 3".£143 

pr * jr« ;r g:g 


MF S I 


CHASSIS 

5" x 4" > 

c 21". 


WITH BASE 

3" x V > 

x 2 r > 

< V:::;: 

55p (18s.w.g.) 

Plain Aluminium 

3T x 3i" > 
3i" x 3}" : 

< »■••• 

.. 75p 


6|" x 2i" 5 

< U".... 



I H.L.SMITH&CO.LTD. 

287-289 EDGWARE ROAD, LONDON W21BE 
TELEPHONE: 01-723 5891 


NEW FROM CASIOTRON 


Casiotron watches are probably the success story of the 
decade and rightly so! 


We proudly announce a new range of these superb quality 
watches at lowest ever prices. They all have a constant liquid 
crystal display of hours, minutes, seconds, AM-PM/day, date 
and month, with night illumination and automatic 28, 30 and 31 
day calendar. In new ultra slim Stainless Steel cases, with 
mineral glass face, they are anti-magnetic, shock resistant and 
water resistant to 100 feet. Most have a Stopwatch (ST) from 
1 second to 13 hours and some also have Dual Time Zone (TM), 
second time memory. Display life expectancy of over 6 years. 
Can be easily changed at low cost. 





Wilmslow 

Audio 


THE firm for speakers! 


SEND 10P STAMP FOR THE WORLD’S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 


ATC • AUDAX • BAKER • BOWERS & WIL¬ 
KINS • CASTLE • CELESTION • CHARTWELL 
COLES • DALESFORD • DECCA • EMI • 
EAGLE • ELAC • FANE • GAUSS • GOOD- 
MANS • HELME • I.M.F. • ISOPHON • JR • 
JORDAN WATTS • KEF • LEAK • LOWTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 
• RADFORD • RAM • RICHARD ALLAN • 
SEAS • TANNOY • VIDEOTONE • WHARFE- 
DALE 



TEMPES 


Dept. P.W., 

19/21 Fitzroy Street, 
Cambridge CB1 1EH 
Tel. 0223 312866 


WILMSLOW AUDIO (D e,,w, 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK9 1HF 


Discount HiFi Etc. at 5 Swan Street and 10 Swan Street 
TEL: WILMSLOW 29599 FOR SPEAKERS 
WILMSLOW 26213 FOR HIFI 
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You can work wonders with your free time. 


There’s immense satisfaction in making 
your own equipment. And you’ll get excellent 
results with Heathkit. 

Every kit is absolutely complete down to 
the last nut and bolt. The quality is the best. 

And each kit has an easy to follow instruction 
manual that explains exactly what to do at 
each step. 

So you enjoy assembling your kit and you 
finish with first-class equipment every time. 

That’s why Heathkit are so successful. 

And that’s why the range is the biggest in the 
world. 

It’s all in the new edition of the free Heathkit 
catalogue. Everything from the simplest to the 
most sophisticated. Alarms, digital clocks, 
testers, transceivers and lots more... even the 
tools are there! 

See for yourself. Send the coupon now. 

NEW CATALOGUE 

NEW TEST INSTRUMENTS 

NEW DIGITAL BATHROOM SCALES 

NEW AMATEUR RADIO EQUIPMENT 

NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS 



The new Heathkit cataIogue.Out now FREE ! 

To: Heath (Gloucester) Ltd.,Dept. PW-127, Gloucester, | 
GL2 6EE. Please send me my Heathkit catalogue. 

I enclose an lip stamp for postage. 
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1 Build an oscilloscope. 

As the first stage of your training, you actually 
build your own Cathode ray oscilloscope! This is 
no toy, but a test instrument that you will need 
not only for the course's practical experiments, 
but also later if you decide to develop your 
knowledge and ente,r the profession. It remains 
your property and represents a very large saving 
over buying a similar piece of essential equipment. 



O Read,draw and understand 
^ circuit diagrams. 

In a short time you will be able to read and 
draw circuit diagrams, understand the very 
fundamentals of television, radio, computers and 
countless other electronic devices and their 
servicing procedures. 



3 Carry out over 40 experiments 
w on basic circuits. 


We show you how to conduct experiments on 
a wide variety of different circuits and turn the 
information gained into a working knowledge of 
testing, servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 


'There's only one way 
To master electronics... 
to see what is going 
on and learn by doing: 

This new style course will enable anyone to 
have a real understanding of electronics by a 
modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

All students enrolling in our 
courses receive a free circuit 
board originating from a 
computer and containing 
many different components 
that can be used in experi¬ 
ments and provide an 
excellent example of current 
electronic practice. 


To find out more about how to learn electronics in a 
new, exciting and absorbing way, just clip the coupon 
for a free colour brochure and full details of enrolment. 

Write to:- British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 



NAME — 

ADDRESS 
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High quality audit 
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Fitted with Phase Lock-loop 


it FET Input Stage 
£ VARI-CAP diode tuning 
+ Switched AFC 
it Multi turn pre-sets 
it LED Stereo Indicator 


Typical Specification: 

Sensitivity 3p volts 
Stereo separation 30db 
Supply required 20-30v 
at 90 Ma max. 


I Power Supply Type SPM80 

r 2 of tl 


STEREO 30 


COMPLETE 
AUDIO CHASSIS 


STEREO 

PRE-AMPLIFIER 


PA 100 


STEREO FM TUNER 


£2045 


25 Watts 


(RMS) 


• Max Heat Sink temp. 90C. • Frequency response 20Hz. 

• Distortion better than 0 1 at 1kHz. • Supply voltage 15- 
50v. • Thermal Feedback. • Latest Design Improvements. 

• OveraHafzeMmm? 13mmT Signal to noise ratio 80db. 

Especially designed to a strict specification. Only the 
finest components have been used and the latest solid- 
state circuitry incorporated in this powerful little amplifier 
which ““ -* 


~ £ 4.35 


3.75 




•/ bracket pi 


























%m *■ Hi ■§ ■■ Ml ■■ ■■ IKS ■■ ■> ■■ ■§ HI II* wm, 

equipment m... and other module, fer Stereo J 

MPA 
30 


™ E AL 

MEDIUM *?!“ 
POWERED 80 

35 R w s power Amp! 




A High Fidelity Power Amplifier with a maxi¬ 
mum Power Output of 35 watt R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all Hi-Fi users. 

Maximum supply voltage 15-60v 

Power output for 2% THD 35 watts R.M.S. 

Harmonic distortion 0-1% 

Load Impedance 3e8e16 ohm 

Input impedance 50K ohm 

Frequency response +3dB 
Sensitivity for 25 watts O/P 
Max. Heat sink temperature 
Dimensions 
Mounting 
Fuse requirements 


20Hz-40KHz 
280mV R.M.S. 

90°C 

102mm x 64mm x 15mm 
2,4BA fixing holes in heat sink 


AND for those who need more 

P-O-W-E-R 

AL250 i^T 125 



POWER AMP 

Specially designed for use in— 

Disco Units, P.A. Systems, high power 
Hi-Fi, Sound reinforcement systems 

SPECIFICATION : 


Output Power: 125 watt RMS 
Continuous 

Operating voltage: 50-80 
Loads: 4-16 ohms 
Frequency response: 25Hz- 
20kHz Measured at 100 watts 
Sensitivity for 100 watts output 
at 1kHz: 450mV 
Input impedance: 33K ohms 

ONLY £15.95 
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Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new Bi-Pak M.P.A. 30 which is a 
high quality pre-amplifier enabling magnetic cartridges to be 
used where facilities exist for the use of ceramic cartridges only. 
Used in conjunction are 4 low noise 
high gain silicon transistors, it is pro¬ 
vided with a standard DIN input socket 
for ease of connection. Supplied with 
full, easy-to-follow instructions. 


£2.85 



10w R.M.S. AUDIO AMPLIFIER MODULE ! 

The AL30A is a high quality audio amplifier module replacing our 
AL20 & 30. The versatility of its design makes it ideal for use in 5 
record players, tape recorders, stereo amps, cassette A cartridge i; 
players. A power supply is available comprising of PS12 together s 
with a transformer T538, also for stereo, the pre amp PA12. 

SPECIFICATION: 



Total harmonic distortion 
50 watts into 4 ohms: 0-1% 

50 watts into 8 ohms: 0 06% 
S/N ratio: better than 80dBs 
Damping factor, 8 ohms: 65 
Semiconductor complement: 

13 transistors 5 diodes 
Overall size: Heatsink width 
190mm, length 205mm, height 


PS12 

corMet61 rede»igned tor| use with 
Hires include on/off votume.^Balance, 

£6.70 

Frequency Response 20Hz>20KHz 
Biu/and ..± «. 

inpui sSSwX ’aSmy 01 ’"’ 

5mA 


Power supply for AL-30A, PA12, i 

S450 etc. Input voltage 15-20v A.C. Output 
voltage 22-30v D.C. Output Current 800 mA < 

Max. Size 60mmx 43mmx26mm. £1.30 I 


8% VAT 


PA12 

Transformer T538 f 

BI-PAK: 

DEPT. P.W.12 P.0. BOX 6 WARE HERTS 4 

1 COMPONENT SHOP: 18 BALDOCK STREET WARE. §F 
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Calling all Constructors 

IF YOU’RE an electronics enthusiast, then whether you are lucky 
enough to have a room set aside for your hobby, or you just 
commandeer the kitchen table from time to time, you will need some 
sort of tool kit and at least one or two bits of test gear. 

In this issue we have two items of particular interest, the first 
being a special offer of a soldering iron kit at some twenty per cent 
below the normal retail price. With four different-sized bits, this 
iron should be able to cope with all your PCB joints and plenty 
more besides. This offer is exclusive to PW readers. 

Our cover subject this month is one of those pieces of equipment 
that, once you’ve got it, you wonder how you ever managed without. 
When working on experimental circuits, or just doing some 
servicing, a good stabilised power supply unit is so much easier to 
use than a lash-up of batteries and potential dividers. This 
particular design offers two independent outputs, one for driving 
TTL and the other for CMOS, operational amplifiers or discretes. 

As many of you will know, almost alt the constructional projects 
published in PW are written by outside contributors, and we are 
always on the look-out for interesting articles from our readers. 
Don't be put off by the fact that a few authors’ names seem to crop 
up fairly regularly—it's an open stage. The only qualifications are 
that your project is likely to be of interest to a reasonable number of 
other readers, and that the components required must be currently 
available through retail sources. Articles should preferably be 
typewritten, double-spaced on one side of the paper only, with all 
drawings on separate sheets. Try to follow as far as possible the 
style used in the magazine. Next month, we hope to publish a more 
comprehensive guide for buddin'g authors. 

If you’re not sure whether it's worth going to the extent of writing 
a complete article about your project, just drop us a line giving the 
basic details of what it does and how it does it. We'll tell you if it 
looks promising. Remember, you don't have to be an accomplished 
technical author. If your idea is worth publishing, PW staff can do 
whatever is required to put it into shape. We look forward to 
hearing from you! 

Geoffrey Arnold. 


BACK NUMBERS 

We are very glad to announce the re-establish- 
ment of a PW Back Numbers Service for our 
readers. In future back numbers dated from 
June 1977 only will be available from our Post 
Sales Department for 65p, which includes 
postage and packing. Cheques and Postal 
Orders should be made payable to IPC Maga¬ 
zines Ltd. 

Send your orders to:- Post Sales Department, 
IPC Magazines Ltd., Lavington House, Laving¬ 
ton Street, London SE1 0PF. 
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PLEASE NOTE 

We do not operate a Technical Query Service except on matters concerning 
constructional articles published in PW. We do not supply service sheets or 
information on commercial radios, TV’s or electronic equipment. 

All queries must be accompanied by a stamped self-addressed envelope 
otherwise a reply cannot be guaranteed. 
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Component catalogue 

In these penny-pinching days the 
electronic enthusiast needs every help 
if he is to continue building projects 
and eat as well! Sifting through PW 
will usually account for most of your 
much needed components but they’re 
so spread out that postage robs you 
of any financial advantage you may 
have gained. The answer is to pur¬ 
chase most, if not all from a single 
supplier—and to do it from a compre¬ 
hensive catalogue. Greenweld who 
regularly advertise in PW have just 


GREENWELD 



CATALOGUE TB77-7a 




launched their latest catalogue which 
contains over 4000 items, hundreds of 
which are illustrated, and range from 
multimeters to IC's to semiconductors 
and switches. 

Included in the catalogue are five lOp 
vouchers which can be used against 
any component purchased. The price 
for the catalogue is 30p plus 15p 
postage and can be obtained from 
Greenweld, 443 Mill brook Road, South¬ 
ampton. Tel: 0703 772501. 


All change 

Readers who were unfortunate enough 
to have had to take their Philips or Pye 
radio in for servicing will no doubt be 
familiar with the initials CES—for the 


NEWS™ 

uninitiated (Combined Electronic Ser¬ 
vices). Well now that you are all 
familiar with this name you can now 
forget it, because as from Septem¬ 
ber 1st, Philips have been running 
these service departments up and 
down the country under the new name 
“Philips Service”. 

Philips Service will comprise 25 
Service Centres for spares and re¬ 
pairs with the main centre still sited 
at Woddon, Croydon. In fact, Philips 
claim that this new system will enable 
them to introduce a new pricing policy, 
which could lead to price reductions 
on certain spare parts. For those 
customers unable to get to one of the 
Centres, the now all-too-familiar com¬ 
puter situated at Woddon should 
speed up and give a better service to 
those orders sent by post. 

Philips Electrical, Century House, 
Shaftesbury Ave., London. Tel: 01-437 
7777. 


Exit the inch 

Like it or not the days of Imperial 
measure are numbered (no pun in- 
tented) and that total metrication is 
creeping ever closer and closer with 
the almost inevitable conclusion that 
accompanied decimalisation of our 
money—someone somewhere will 
make a pretty ‘fast buck’. 

The reason that metrication has 
fuelled the inflation fires can almost 
be put down to one thing, and that is 
ignorance. If a manufacturer ‘rounds’ 
his product up to the nearest whole 
penny or to the nearest kilo, and in the 
latter case charges more than he 
should for the extra weight, the public 
should make it known to the authori¬ 
ties, and refuse to buy the commodity. 
But how can honest ’Joe Soap' do this 
if he doesn't know what a kilo is, 
what 500ml means, and how-on-earth, 
can he ask for a shirt with a size 39 
collar?! 

The people who teach the public, 
such as school teachers and exam¬ 
iners, and for people in trade, industry, 
publishing, journalism and printing the 
Metrication Board has produced a 
style guide for teaching and using SI 
Units. The Booklet, titled ‘How To 
Write Metric’ is roughly divided into 
two sections—‘The Teaching of SI 
Usage' and ‘Rules and Guidelines'. 
The guide ends with a wide selection 
of SI Units and symbols, derived 



units, prefixes, base units and sup¬ 
plementary units. Priced at 50p each 
or £20 for 50 copies they can be 
obtained from HMSO 49 High Holborn, 
London WC1V 6HB. The reference 
number is ISBN 0 11 700867 2. 


KtAE examples 

A couple of months ago we published 
a list of Colleges who are running the 
Radio Amateurs Examination Course. 
A useful addition to any course is a 
book containing past question and 
answers, properly set out, with 
diagrams in a form that the examiners 
like to see. The RSGB now publishes 
a book titled ‘Radio Amateurs 
Examination Questions and Answers’, 
which has been compiled with the 
assistance of the City and Guilds of 
London Institute. 

The book is arranged in the same 
format as the UK examination, with 
chapter titles as follows: Licensing 
conditions, Transmitter interference, 
Elementary electricity and magnetism, 
Elementary alternating current theory, 
Thermionic valves and semiconduc¬ 
tors, Radio receivers, Low power 
transmitters, Propagation, Aerials, 
and Measurement. 

Containing 118 pages and costing 
£1-70, copies can be obtained from 
RSGB, 35 Doughty Street, London, 
WC1. Tel: 01-37 8688. 


BS1 to the rescue? 

You remember that little story we 
published some months ago on this 
page, about the new International 16A 
plug that was being considered by 
the UK?—Well, they have considered 
it, that is the British Electrotechnical 
Committee have, and they've approved 
it. We must add though that this 
approval is for the first draft only, and 
does not commit this country to 
accept any further proposals or to 
final adoption of the system. 

If The British Standards Institute 
were to publish a document on this 
system they would require that all 
socket-outlets should have shutters, 
and would require a minimum recess 
depth of 9mm in order to provide 
assurance that live parts cannot be 
touched. Also the Institute would 
require socket-outlets and adaptors 
to be fused. As yet, these features are 
not included in the IEC draft. 
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PORTABLE 

P. A. AMPLIFIER 



A small amplifier which will operate from a 12V 
Battery is often useful. This particular example was 
intended for loud-hailing from a small motor boat, so 
the amplifier was designed with mobile PA applica¬ 
tions, in mind. The prototype was used to drive an 
ordinary boxed speaker, but a small horn type would 
be far more suitable, and less bulky. Another likely 
application is for audio systems for cars and boats, fed 
by a cassette player and tuner or small radio. With 
alterations to the preamplifier circuitry, many varia¬ 
tions on the basic circuit given are possible. Only two 
active devices are used—a quad operational amplifier 
and an IC power amplifier. This will drive any speaker 
from 4 ohms upwards, and has an output power of 
2 • 5W into 4 ohms. To increase the amplifier’s versa¬ 
tility a music input and comprehensive tone controls 
are included. The music input accepts signals from 
any cassette recorder or tuner having an output of 
50mV or more. 


Preamplifier 

The circuit of the preamplifier is shown in Fig. 1. 
It uses the quad Norton amplifier which is an uncon¬ 
ventional operational amplifier in that it amplifies the 
difference between two currents rather than two 
voltages. 

The IC will work using any voltage between 4V and 
18V. However a stable supply is needed, so the Zener 
stabilised circuit of Fig. 2 is used to give a stable 
10V. The small capacitor C13 across the electrolytic 
is essential to decouple the supply at high frequencies 
in order to prevent instability. 


Microphone Mixer Stages 

The microphone preamplifier (ICla) is designed for 
a low-impedance microphone, and therefore has to 
give a considerable amount of voltage gain. With VR1 
at maximum, the gain is about 115. The gain is 
reduced by decreasing VR1, increasing the amount of 
negative feedback. C2 prevents changes in VR1 from 
affecting the biasing of the amplifier by blocking d.c. 
The input circuitry is a little more complex than 
appears necessary. To obtain a 600 ohm input im¬ 
pedance, it would be usual to make R2 60011 and 
omit Rl. However to avoid loss of bass, Cl would 
then need to be about 250 mF, which is bulky. Use of a 
higher value than this for R2 reduces C2 to a sensible 
size. The input impedance is then reduced to about 
600 ohms by Rl (for use with a 2k microphone omit 
Rl). 

The music preamplifier (IClb) is very similar in 
operation to the microphone stage. However to obtain 
a high input impedance R6 must be large, unless more 
complex circuitry is used. This restricts the stage gain 
to one-third, but this is offset by the small amount 
of gain in the mixer stage, giving an overall sensi¬ 
tivity of about 50mV music for full output. 

Tone Control Circuit 

This is the standard Baxandall circuit, and has unity 
gain. The amplifier is biased by R15 and R16. The 
non-inverting input is grounded, effectively discon¬ 
necting the current mirror. The- voltage at the 
inverting input is a fairly constant 0-5V whatever the 
input current, and use is made of this to set the out¬ 
put voltage to the correct value. The quiescent voltage 
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at the output will be that which gives 0-5V at the 
inverting input—about 5V here. 

The other amplifiers are biased by the more usual 
method. A lMfl resistor from the supply rail (R4, R8, 
RIO) to the non-inverting input gives about 10/*A 
through the current mirror. This is balanced by an 
equal current through a 470k resistor connected 
between the inverting input and output, setting the 
quiescent output voltage to half supply voltage — 5V 
here. It is worth remembering that in the first case 
the output voltage is a fixed multiple of the voltage 
at the inverting input terminal, and therefore is sub¬ 
stantially independent of the supply voltage. In the 
second case, however, the output voltage is a fixed 
fraction of the supply voltage. Thus the second 
method of biasing should be used where large varia¬ 
tions in supply voltage are envisaged, to give the 
maximum possible undistorted output voltage swing. 



★ components 


Resistors 

Capacitors 


R1 6800 

Cl 2-2/iF 

15V 

R2 3-3kO 

C2 2-2/rF 

15V 

R3 470kO 

C3 lOOnF 


R4 1MO 

C4 2-2(uF 

15V 

R5 lOOkO 

C5 lOOnF 


R6 1MO 

C6 20/xF 

15V 

R7 470kO 

C7 10nF 


R8 1MO 

C8 10nF 


R9 220kO 

C9 5/iF 

15V 

RIO 1MO 

CIO 10nF 


R11 470kO 

C11 10nF 


R12 27kO 

C12 10/rF 

15V 

R13 27kO 

C13 220nF 


R14 15kO 

C14 100/xF 

15V 

R15 470kO 

C15 10/rF 

15V 

R16 47kO 

Cl 6 10/rF 

15V 

R17 4-7kO 

Cl 7 20/uF 

15V 

R18 4-7kO 

Cl 8 100/rF 

15V 

R19 1000 

C19 100/iF 

15V 

R20 2-70 (see text) 

C20 lOOnF 

(see text) 

VR1 2MO log 

VR2 1 MO log 

VR3 lOOkO lin. preset 
VR4 lOOkO 1 in. preset 



Semiconductors 



IC1 MC3401; IC2 LM380; D1 1N4001; 

ZD1 10V, 400mW 

Zener 



Miscellaneous 



SI SPST Toggle; FS1 1A Fuse; Case 203mm x 95mm 
x 50mm; Veroboard (2 pieces); Line Fuseholder; 4 

Knobs; 2 Jack Sockets; 

; DIN Speaker socket; 14-pin 1C 

Socket; 2 large crocodile clips; Power supply cable; 

Loudspeaker 4-150. 
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Power Amplifier 

The circuit is shown in Fig. 2, and uses an LM380 
amplifier. Briefly, it is an audio amplifier with its gain 
internally fixed at 50, giving a sensitivity of about 
50mV for full output. It will drive a 4 ohm load with 
a supply of up to 14V, producing an output of 2 -5W. 


IW 5431 Supply from SW1 




OV to preamp Jov from supply Output to C19 


Fig. 4: The wiring of the output stage board. 


Construction 

The power and pre-amplifiers are built on separate 
pieces of 0 • 1 matrix Veroboard. Layouts for these are 
given in Figs. 3 and 4. The completed unit may 
be housed in a proprietary aluminium box, with a 
slightly sloping front. The internal layout can be seen 
from Fig. 5, and is not critical. An IC socket is recom¬ 
mended for IC1, but not for IC2, since this will reduce 
the heatsinking by the circuit board. 

Some attention must be paid to the heatsinking of 
IC2. No heatsink is required with load impedances 
greater than 8 ohms, provided the case is well venti¬ 
lated. With impedances down to 4 ohms a heatsink 
area of at least 4 square inches is required. # 
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This month we offer to PW readers the chance 
to buy a miniature soldering iron kit at a sub¬ 
stantial saving on normal prices. Why not treat 
yourself—or, with the festive season fast 
approaching, perhaps you could persuade your 
nearest and dearest to get one for your Christmas 
stocking. 

A choice of two packs is available, each 
containing an S & R Brewster miniature 18 watt 
soldering iron. This slim lightweight iron has a 
built-in suspension hook, is about 190mm in 
length and is fitted with some 1 -85m of 3-core 
mains lead. It is suitable for operation on 220- 
240V, giving a power of 16-18 watts, and complies 
with Consumer Protection Regulations, BS 
No. 3456 2/14. 

Also in each kit are four interchangeable 
bits—one each of No’s 19 (1-5mm tip size), 
20 (3 0mm), 21 (4-5mm) and 22 (6 0mm). An 
instruction leaflet will be included in each kit. 
The packs available to readers are as follows :- 

PACK A: The iron and four bits as described 
above. The recommended retail price of such 
a pack would be £4-73 including VAT; the 
special "all-inclusive” price to readers is £3-75. 



PACK B: The iron and four bits as PACK A, 
PLUS 6m of Multicore Savbit solder 22 SWG 
and one 1 amp fuse. The recommended retail 
price of this pack would be £5-29; the special 
"all-inclusive” price to readers is £4-15. 
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So you want to pass 4heJ 

R. A.E.(Radio Amateurs’Examination) ^ 

John Thornton Lawrence GW3JGA & Ken Me Coy GW8CMY-^fc*B 


The passing of the Radio Amateurs’ Examination, set 
by the City and Guilds, requires a certain level of 
theoretical technical knowledge. Whether one con¬ 
siders that this level is too high or too low is beside 
the point. The course that follows is intended, with 
the help of certain external aids, to prepare the 
reader to pass the examination. It will not teach him 
all about electronics! 

Alternating current 

In the previous sections we have dealt with direct 
current and we know that D.C. maintains a steady 
value, either positive or negative in polarity, as shown 
graphically below. Alternating Current (A.C.) on 



the other hand, varies in a special way and to under¬ 
stand this, we return to the magnetics section. You 
will remember that when a conductor is moving in 
a magnetic field, the direction of the induced voltage 
(and the resultant induced current) depends on the 
direction of movement and the direction of the 
magnetic field. 

Let us imagine two bar magnets, a loop of wire 
and a current meter, arranged: 



The loop is rotated and, using Flemings Left Hand 
Rule, we look in detail at the induced currents in 
the loop, as shown in Fig. 14. In (a) no current flows 
because the direction of movement of the conductors 
forming the loop is parallel to the direction of the 
magnetic field. In (b) current begins to flow in the 
direction shown, as the conductor cuts across the 
field. In (c) maximum current flows as the conductors 
now cut the field at right angles. In (d) the current 
is decreasing and at (e) again no current flows. Here 
the position is similar to (a) except that conductors 
A and B are transposed. This means that when moving 


to (f) and beyond, conductors A and B are then 
cutting the field in the opposite direction. This results 
in the flow of current being reversed every half revo¬ 
lution. This is shown graphically in Fig. 15 and it 
can be seen that in one revolution, the current starts 
at zero, rises to a positive maximum and falls to zero 
again, then rises to a negative maximum and again 
falls to zero, thereafter the pattern is repeated for 
every revolution of the loop. If the rotation is con¬ 
tinuous and at a constant speed then the peak 
amplitude of the voltage (and resultant current) 
waveform and the period are also constant. 

The Sine Wave 

The shape of the alternating waveform we have 
observed is called sinusoidal or a sine wave 
because the amplitude of the voltage or current at any 
point during the cycle is related to the trigonometri¬ 
cal function called the ‘sine’ of the angle of rotation. 
Fig. 16 will help you to remember some of the terms 
used when referring to sine waves. The amplitude at 
the peak of a sine wave is known as the peak 
value. Because the instantaneous value is con¬ 
tinuously varying between the peak value and zero, 
the value which is equivalent in heating effect to D.C. 
lies between these values. It is known as the root 
mean square or rms value and it is this rms value 
which we use when stating the mains supply voltage, 
transformer ratings, etc. The rms value is 0-707 of 
the peak value and conversely, the peak value is 
1 • 414 the rms value. For example, the peak value of 
the 240 volt mains supply is 240 x 1-414 = 339 volts. 
The peak value is of particular interest when specify¬ 
ing the maximum voltage rating of components in an 
A.C. circuit. 

In Fig. 16, a 2Hz sine wave is shown, each period 
or cycle occupying 0 • 5 second. 

As a further example, suppose that the time of one 
period was 1 ms (1/1,000 second) then there would 
be 1,000 cycles or periods in 1 second and the 
frequency would be written as 1,000 Hz or 1 kHz. 

f (frequency) = —- , . .. 

t (time of one period) 

and t= j 

Now test yourself: 

Q. If the time of one period of an alternating 
current supply is 0-02 second (or 0-0166666 second if 
you live in the U.S.A.) what is the frequency? 

A. The answer to this one is engraved on the front 
of your electricity supply meter. 

The alternating current supply to your home is 
generated at the power station in a similar manner 
to the mechanically rotating coil we have just 
described. The alternating current passing from an 
Amateur VHF transmitter to the aerial is generated 
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(e) 



(f) (g) 


Fig. 14: (above) and Fig. 15 (below). 



by a valve or transistor oscillator and amplifier. The 
frequency may be 145MHz (145,000,000 cycles-per- 
second) but the alternating current is still a sine 
wave and it has the same properties as its lower 
frequency compatriot. 




Peak 

amplitude 

/ \ Time or angle 

/ \ of rotation 

r 

0" 90“ 18Cf\ 

270* 





Period 





1 second 



Frequency = 

2 cycles per second 

1 W550l 


Fig. 16: 2Hz sine wave, showing peaks. 


Self Inductance 

When a conductor is carrying A.C., the magnetic 
field produced by the current varies in both amplitude 
and direction. This variation of the magnetic field 
around the conductor induces, by self inductance, a 
voltage (back e.m.f.) in the conductor and this pro¬ 
duces a current which opposes the ‘main’ current 
producing it (Lenz’s Law). 

In a straight conductor, the self induced current 
is smaller than if the conductor is wound into a coil 
or solenoid. Here the magnetic field lines surrounding 
each conductor also pass through adjacent conduc¬ 
tors and induce currents in these which also oppose 
the ‘main’ current. The effect is shown diagramatically 
in Fig. 17. The self inductance of a coil depends on 
a number of factors including the number of turns, 
the diameter of the conductor, the permeability of 
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the material in the core, and the volume and general 
configuration of the coil. The unit of self inductance 
or inductance is the Henry (H) and practical coils 
or inductances may have values from a few micro- 
henrys (/*H) to several millihenrys (mH) for radio 
frequency use and up to many tens of Henrys for 
low frequency purposes. 



Mutual Inductance 

Mutual inductance is easier to visualise than self 
inductance and is shown in diagram form in Fig. 18: 
















































-- 


Suppose we pass a current through coil A in the 
direction shown. The resultant magnetic field lines 
link it with B and induce a .voltage and resultant 
current in that coil. (Note that the current flowing in 
coil B is opposite to that in A. See Memory Aid Fig. 7.) 

If an alternating current is made to flow in A, then 
for each change in current direction there will be a 
change in magnetic field direction and a resultant 
change in the induced voltage and current in B. In 
other words, an alternating current in A produces an 
alternating current in B. The circuits are electrically 
isolated but magnetically linked or coupled by the 
‘magnetic circuit’. You will no doubt recognise this 
as the action of a transformer. 


1: Heavy duty L.F. choke. 2: Ferrite pot-core inductance. 3: Trans¬ 
mitting H.F. choke. 4: H.F. choke. 5: VHF choke. 6: VHF trans¬ 
mitter tank coil. 7: Ferrite toroid inductance. 8: VHF tuning inductance. 


The Transformer 

A Transformer consists of two (or more) coils or 
‘windings’ magnetically coupled, so that an alternat¬ 
ing current in one coil, the primary, produces an 
alternating current in the other, the secondary. 
The method of magnetically coupling the coils 
depends largely on the frequency of the alternating 
current with which it will be used. 

Providing that the primary and secondary windings 
have the same number of turns then the secondary 
current will be almost equal to the primary current 
and the secondary voltage almost equal to the primary 
voltage. It will not be exactly equal because of losses 
in the magnetic circuit and in the resistance of the 
windings. The losses in the magnetic circuit are 
mainly due to a loss of induced current because not 
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all of the primary field lines pass through the secon¬ 
dary winding. The losses in the windings themselves 
result from power being dissipated as heat due to 
the ohmic resistance of the copper wire used. With 
careful design, transformers can be made where these 
losses are very small indeed, in fact a modern power 
transformer can have an efficiency as high as 98%. 

T ransformer types 

Transformers come in many shapes and sizes. The 
construction may vary between two “hairpins” of 
heavy gauge wire making a transformer that will 
couple power out of a VHF or UHF transmitter, to 


the heavy, laminated iron cored, version found in the 
mains transformer. The primary and secondary wind¬ 
ings need not be physically placed side by side. Often 
they are wound one on top of the other, or adjacent, 
end to end. The windings may also share a common 
core material, such as in the mains transformer. This 
serves to concentrate the linking magnetic field, 
improving the efficiency of the magnetic circuit. The 
windings may also form part of a tuned circuit, as 
in the case of the I.F. transformer, which we will be 
dealing with later. 


Basic rules 

There are some basic rules that apply to trans¬ 
formers, particularly low frequency and power types, 
which define the relationships between primary and 
secondary current, primary and secondary voltage 
and the numbers of turns in the primary and secon¬ 
dary windings. These are best summarised in some 
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simple equations, but let us first define the quantities 
involved. 

Primary current = Ip 
Secondary current=Is 
Primary voltage=Vp 
Secondary voltage=Vs 
No. of primary turns —Np 
No. of secondary turns=Ns 
In these equations we will ignore the losses which 
occur since they are relatively small, so that: 

V secondary No. of secondary turns 

V primary No. of primary turns 

Vs Ns 
or —= — 

Vp Np 

also: 

Ip _ Vs 
Is Vp 

We may combine these two equations, as folic ws: 

Ip = Ns = Vs 
Is Np Vp 

Using these equations it is possible, if we know 
some of the quantities involved i.e. current, voltage, 
no. of turns, to calculate the others without too much 
trouble. 


Example 1 

A mains transformer has a 250 volt primary 
winding and a secondary winding that provides 15 
volts for use in a low voltage supply unit. How much 
current can be drawn from the secondary if the 
primary current is 0 • 5 amps? 

The part of the equation we require is: 

Ip = Vs^ 

Is “ Vp 

putting in the values that we know: 

0-5_ 15 

Is ~ 250 

Rearranging we get: 

Is = =8-33 amps (say 8 amps) 

So we have found that we may draw 8 amps from 
the secondary winding, at 15 volts. 


Example 2 

A mains transformer has the following windings: 
Primary 240 volts 
Secondary (a) 1000 volts 
Secondary (b) 12 volts 

The primary winding consists of 1,440 turns of wire. 
Assuming there are no losses, calculate the turns 
required for the secondary windings (a) and (b). 

— = — therefore Ns = Np x y 
Np Vp Vp 

Ns (a) = 1440 x — = 6000 turns 
240 

Ns (b) = 1440 x —^ = 72 turns 


CONSTRUCTION 

Inductances and Chokes 

In a practical circuit the actual value of the 
Inductance and its construction is governed largely by 
the frequency and the characteristics of the circuit 
in which it is to be used. A selection of inductors and 
chokes is shown in the photograph. 

Low frequency laminated iron-cored chokes are 
used for filtering purposes in D.C. power supplies. The 
winding is carried on a bobbin, through which the core 
is asembled. In audio frequency circuits, chokes may 
also be wound and enclosed in a ferrous material 
‘pot-core’. 

Intermediate and low radio frequency coils are 
usually layer wound on a former or tube, sometimes 
in several sections to reduce self capacitance. Tuning 
coils are wound on a former inside which is a 
threaded core of iron dust material which cap be 



Fig. 20: Mains transformer-physical construction. 


screwed in and out to adjust the inductance to the 
exact value required. Coils for HF and VHF are 
usually made of thicker wire wound on low-loss 
formers or self supporting with an air ‘core’. At UHF 
inductors may be in the form of strips or lines of 
flat strip or rod and bear little physical resemblance 
to a conventional coil. 
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Transformers 

The mains transformer has windings designed to 
suit the expected operating conditions. If the trans¬ 
former has to provide a high value of current (as 
in our Example No. 1) then the windings are of heavy 
gauge (diameter) wire, appropriate to the current, 
so that the overall resistance of the winding is small 
and the power lost, also small. The mains trans¬ 
former often has an electrostatic screen between the 
primary and secondary windings. This is connected 
to ‘earth’ and prevents any capacitive leakage or 
other effects from affecting the secondary windings. 
The windings themselves consist of enamel covered 
copper wire wound on a bobbin with layers of insulat¬ 
ing material between each winding. The core is made 
up of thin laminations of special iron to reduce ‘eddy 
current’ losses. Eddy currents are produced in the 
core by induction (remember that iron is also a 
conductor) and the laminations provide many breaks 
in the electrical continuity of the core material thus 
preventing the flow of eddy currents while leaving 
its magnetic properties largely unaffected. 

Transformers for audio frequencies are similar in 
construction to power transformers but the core 
material is specially made to operate over a wide 
frequency range and to cause negligible distortion. 

I F. (Intermediate Frequency) transformers usually 
consist of two windings which are each tuned to the 
operating frequency by associated capacitors and 
adjustable tuning iron dust cores. The magnetic 
coupling between the windings is critical and is set 
in manufacture to provide the desired selectivity 
characteristic. 

R.F. (Radio Frequency) transformers vary widely 
in design and construction and may be wound on a 
former with or without an adjustable core. R.F. trans¬ 
formers for use over a wide range of frequencies are 
sometimes wound on a ferrite ring. The secondary 
winding may be separate from or interwound with 
the primary. • 


Fig. 21: Mains transformer (18V rectifier trans.). 2: Transistor 
driver transformer. 3:1.F. transformer. 4: Miniature I.F. transformer. 
5: R.F. transformer coil. 6: Broadband R.F. transformer. 


KII 1 DLV nOTE! 


IC of the month—Nov 1977 
We apologise to our readers, and to 
Ferranti Ltd., for misquoting the type 
number of the timer IC on the cover and 
contents page of the magazine. The number 
should be ZN1034E, as given in the article. 

Low Distortion Sine/Square Wave 
Generator, October 1977 
In Fig. 1 the connection from the switch 
S2a ‘Sine’ position should go only to VR5, 
and not to S3 or VR2. The PCB is correct. 
If the circuit is constructed on other than 
our PCB, using Fig. 1, the effect of the 
error will be that the output attenuator 
will be inoperative on ‘Sine’. 

Resistors R4 (3-3kO) and R5 (6800) are 
shown transposed on the PCB. The circuit 
diagram is correct. 

Solo Supermind, October 1977 

The case details should be “R.S.Comps. 
code 509-276, with a front panel size of 
250mm x 130mm. If inaccuracies are noted 
in meter deflection, resistors R1 to R8 (all 
2-2kfl) should be changed to 2kO high 
stability (metal oxide). 
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The Sinclair PDM35. 

A personal digital multimeter for only £29.95 

_ ____«+8% VATI 



Now everyone can afford to 
own a digital multimeter 

A digital multimeter used to 
mean an expensive, bulky piece of 
equipment. 

The Sinclair PDM35 changes 
that. It’s got all the functions and 
features you want in a digital 
multimeter, yet they’re neatly 
packaged in a rugged but light 
pocket-size case, ready to go 
anywhere. 

The Sinclair PDM35 gives you 
all the benefits of an ordinary digital 
multimeter - quick clear readings, 
high accuracy and resolution, high 
input impedence. Yet at £ 29.95 
(+8% VAT), it costs less than you’d 
expect to pay for an analogue meter! 

The Sinclair PDM35 is tailor- 
made for anyone who needs to make 
rapid measurements. Development 
engineers, field service engineers, 
lab technicians, computer specialists, 
radio and electronic hobbyists will 
find it ideal. 

With its rugged construction 
and battery operation, the PDM35 is 
perfectly suited for hand work in the 
field, while its angled display and 
optional AC power facility make it 
just as useful on the bench. 

What you get with a PDM35 
3V2 digit resolution. 

Sharp, bright, easily read LED 
display, reading to ± 1.999. 

Automatic polarity selection. 
Resolution of 1 mV and 0.1 nA 
(0.0001U A). * 

Direct reading of semiconductor 
forward voltages at 5 different currents. 
Resistance measured up to 20 M a. 

1% of reading accuracy. 
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Operation from replaceable battery 
or AC adaptor. 

Industry standard 10 M 1 l input 
impedance. 

Compare it with an 
analogue meter! 

The PDM 35’s 1% of reading 
compares with 3% of full scale for a 
comparable analogue meter. That 
makes it around 5 times more 
accurate on average. 

The PDM35 will resolve 1 mV 
against around 10 mV for a 
comparable analogue meter - and 
resolution on current is over 1000 
times greater. 

The PDM35’s DC input 
impedance of 10 M a is 50 times 
higher than a 20 kl l/volt analogue 
meter on the 10 V range. 

The PDM35 gives precise 
digital readings. So there’s no need to 
interpret ambiguous scales, no 
parallax errors. There’s no need to 
reverse leads for negative readings. 
There’s no delicate meter movement 
to damage. And you can resolve 
current as low as 0.1 nA and measure 
transistor and diode junctions over 
5 decades of current. 

I To: Sinclair Radionics Ltd, London Road, St It/ 

1 Please send me_(qty) PDM35(s) 

@ £33.00 (inc £2.40 VAT and 65p P&P) 
each:.£— 

■ -(qty) De-luxe padded 

I carrying case(s) @£3.00 (inc VAT 

J and P&P) each:..£— 

I -(qty) AC adaptors) for 

J 240 V 30 Hz power @£3.00 

I (inc VAT and P&P) each:. 

j I enclose cheque/PO made payable 
| to Sinclair Radionics Ltd for 

(indicate total amount):..£— 

I understand that if I am not completely 
satisfied with my PDM35,1 may return it 
within ten days for a full cash refund. 


DC Volts (4 ranges) 

Range: 1 mV to 1000 V. 

Accuracy of reading 1.0% ± 1 count. 
Note: 10 M a input impedance. 

AC Volts (40 Hz-5 kHz) 

Range: 1V to 500 V. 

Accuracy of reading: 1.0% ± 2 counts. 
DC Current (6 ranges) 

Range: 1 nA to 200 mA. 

Accuracy of reading: 1.0% ± 1 count. 
Note: Max. resolution 0.1 nA. 
Resistance (5 ranges) 

Range: la to20Mn. 

Accuracy of reading: 1.5% ± 1 count. 
Also provides 5 junction-test ranges. 
Dimensions: 6 in x 3 in x 1 '/z in. 
Weight: 6 Vi oz. 

Power supply: 9 V battery or 
Sinclair AC adaptor. 

Sockets: Standard 4 mm for 
resilient plugs. 

Options: AC adaptor for 240 V 
50 Hz power. De-luxe padded 
carrying wallet. 30 kV probe. 

The Sinclair credentials 

Sinclair have pioneered a whole 
range of electronic world-firsts - from 
programmable pocket calculators 
to miniature TVs. The PDM35 
embodies six years’ experience in 
digital multimeter design, in which 
time Sinclair have become one of 
the world’s largest producers. 

Tried, tested, ready to go! 

The Sinclair PDM35 comes to 
you fully built, tested, calibrated and 
guaranteed. It comes complete with 
leads and test prods, operating 
instructions and a carrying wallet. And 
getting one couldn’t be easier. Just fill 
in the coupon, enclose a cheque/ PO 
for the correct amount (usual 10-day 
money-back undertaking, of course), 
and send it to us. 

We’ll mail your PDM35 by return! 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdon, Cambs., PE17 4HJ, 
England. Regd No: 699483. 





































































































Most modern FM tuners either employ, or make 
provision for, a centre zero meter to indicate when 
accurate tuning has been achieved. However, a suit¬ 
able meter can be expensive and requires hole-cutting 
and drilling of chassis to fit. These thoughts prompted 
the author to design and build a completely solid state 
equivalent which will cost the constructor less than 
£1, assuming that all the components are bought new. 



Circuit Outline 

By using a 741 op amp in the differential mode 
and driving a pair of LED from the output a very 
simple circuit can be realised employing only 6 basic 
components. The circuit diagram is shown in Fig. 1. 
Here the dc voltage across the meter output terminals 
is applied to the inverting and non-inverting inputs of 
the op-amp, pins 2 and 3 respectively. 

Since very few components are employed the cir¬ 
cuit can be constructed on a small piece of Veroboard 
and supported by the LED mounting clips. A suitable 
layout is shown in Fig. 2. The prototypes which have 
so far been constructed have been tried on a number 
of tuners which already possessed a tuning meter and 
the circuit described has been found to be virtually 
as accurate. 

With the circuit wired into the tuner a check is made 
that both LED are illuminated. A point off-station is 
tuned so that only inter-station noise is being 
received, and VR1 adjusted until both LED are 
equally illuminated. 

★ components 


Resistors 

R1 1MO, R2 2-2kn, both i watt, 5% carbon, VR1 1M1 
horizontal preset. 

Semiconductors 

IC1 741, LED 1 and 2, 0-2'diam. 50mA max, colour to 
choice. 

Miscellaneous 

Veroboard 0 1' matrix, 47mm x 38mm, LED clips. 




A station is tuned in, and as tuning proceeds the 
LED will vary in brightness, the correct timing posi¬ 
tion being the point where they are both equally 
illuminated. # 
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The Chroma-Chime is an electronic door chime which 
provides a selection of 24 different tunes. Readers may 
already have seen advertisements for the complete unit, 
which has also been featured on TV. 

The heart of the design is a microprocessor chip, pro¬ 
duced for Chromatronics by Texas Instruments, and 
containing all the necessary software (programs) to gener¬ 
ate the various tunes. Now, the electronics enthusiast can 
buy a kit from which he can make up his own chime unit, 
and probably his first microprocessor-based project, to 
boot. 

Besides the microprocessor itself, the circuit uses five 
transistors, four diodes and handful of resistors and 
capacitors, all mounted on a single printed circuit board. 
The loudspeaker and batteries (two PP3 etc.) are the 
only off-board components. 

Provision is made for the connection of two circuits to 
external bell-pushes (Front and Back doors?). Closing one 
of the pushes will cause the unit to play whatever tune has 
been selected on the two internal switches. Closing the 
other push will play one tune which is pre-selected by the 
manufacturer. 

Apart from the Tune Selector switches, the other con¬ 
trols are three preset potentiometers which are used to set 
the Volume, Speed (Tempo) and Tone (Sustain) of the tune. 


Assembly 

The kit is supplied complete down to the last screw— 
even a coil of p.c. solder is included. In the sample kit 
supplied for review, the loudspeaker had been slightly 
damaged in transit, but we are assured by Chromatronics 


that this item is normally packed in a protective bag, so the 
problem should not arise again. 

Building up the kit is very straightforward, following the 
instructions given in the comprehensive assembly manual. 
The time required is quoted as about three hours, but the 
experienced constructor should be able to manage it in not 
much over half that time. 

The microprocessor is an MOS device which is, of 
course, susceptible to damage from static electricity. For 
added safety in assembly, Soldercon sockets are provided 
for mounting this component. A variety of different tran¬ 
sistor types may be included, according to availability. 
Included in the assembly manual is a table covering every 
possible type and its leadout configuration. Except, that is, 
the ones supplied with the review kit! The transistor 
manufacturer had supplied devices marked with a standard 
type number but having a non-standard pattern of leadouts. 
You will not be surprised to learn that the unit did not work 
when first switched on. Again, Chromatronics assure us 
they now have this problem under control. 


Results 

After sorting out the transistor problems, the unit worked 
well, providing its allotted selection of tunes. The volume is 
possibly a bit low for some houses, particularly when TV 
viewing or Hi Fi listening is in progress. However, terminals 
are provided for connecting an extension loudspeaker, and 
a purpose-designed unit will be available shortly. 

The kit costs £18 including VAT and postage and 
packing. It is available from Chromatronics, River Way, 
Harlow, Essex. 
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KEEP 

YOUR 

COOL 


WITH ANTEX 
SOLDERING 
IRONS 


With the new Antex soldering stand 
you have the assurance that with the iron 
tucked neatly into the strong angled 
spring coil you have maximum safety 
when preparing or waiting for the iron to 
heat. Moulded into this stand is provision 
for six alternative bits, and two small 
sponges for cleaning bits. 

This sturdy plastic stand is a useful 
addition to any household or workshop. 
The SK3 and SK4 kits comprise of a full 
instruction card mounted with either the 
CX miniature soldering iron or the larger 
X25 general purpose iron. Included in 
both of these kits is the safety stand. 

All the range of Antex soldering irons 
are made on the principle of putting the 
heating element inside a shaft, then the 
desired bit is eased over the shaft, giving 
maximum heat transference, this is why 
so often a small Antex iron can do the job 
of a larger conventional iron. The 
precision made slide on bits are slit to 
make them easily interchangeable. 


Our comprehensive range is sure to meet your need. 




aXnXtXeXx 


■ . Name . 

j Please send the ANTEX colour brochure □ Address. 

L ANTEX LTD. FREEPOST, PLYMOUTH PL1 1BR TEL. 0752 67377 P.W.12.77 

MAYFLOWER HOUSE, PLYMOUTH, DEVON PL1 1BR 


MAYFLOWER HOUSE, PLYMOUTH, DEVON PL1 1BR 
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WIRELESS TIME ■ 



approx. % full size digits shown here 

National's MA1012 LED digital clock module is a complete clock & 
alarm unit, operating from 50 or 60 Hz mains, and offering all the 
features you would expect: Hours-minutes display in bright 0.5" leds 
with optional seconds, sleep and snooze alarms, fast and slow setting, 
AM/PM indicator, switched alarm outputs - but best of all noJLFT 
Thus the MA1012 is suitable for use in any radio/tuner applications, 
and requires just 1.75 x 3.75 x 0.7" total. (Ex. transformer). 

£9.45 per module, isolating mains transformer £1.50 each. (*8% vat) 
Two modules, and two transformers for £20.00 (+8% vat) _ 

In the latest Ambit catalogue: more TOKO coils, chokes, 
filters etc., data on the short wave coil sets, a revised price 
list, micro-microphone inserts, special offer lines etc. 


DETECKNOWLEDGEY 


Metal locator principles and practise, including some of the facts an 
information manufacturers of £100+ detectors would rather you 
didn't know. £1.00 each. _ 

! Bionic Ferret 4000 - a VC0 metal locator based on the PW 

kit, including all parts, plasticwork, ready wound coil etc. Inc. 
i copy of detecknowledgey. £34.26 in pp and VAT at 8%. 


leased. A full VLF discriminator, with simultaneous display of ferrous. 
>n-ferrous and foil objects. With a little practise, you can actually find 
objects obscured by junk. Outperforms unitcosting £150+. Dig ital control. 
r '"no available at Brentwood, on sale soon for less than C75.SAE info: 


COMPONENTS 



2.20 BF224 
0.75 BF274 .7ghz RF 0.18 
1.00 ZTX212 50v/.3 * 


ries 4/5/7kHz ban 

.. _ 455kHz 1. 

IF 0.75 ZTX213 30v/.3w 0.16 MFK series 7/9kHz bw 1. 

“ 5KSK 2-J2 et 

EC3302 3cct v/cap fm 7. 


1.40 ZTX451 60v/1w 
1.40 ZTX551 60v/1w L.._ 
1.81 BD515 45v/10w 0.27 

1.00 BD516 45v/10w 0.30 

1.80 BD535 60v/50w 0.52 

60v/50w 0.53 


HSU 222 on BF256 Ighzfet 0.34 tunerset. afc, age, muti 
mpx dec4.20 E176 pchswt 0 .38 7020 10.7MHz fm if 

MEM614 (40822) 0.38* 7030 linear phase fm ii 
KtAzAPooo MEM616 (40673) 0.67* 93090 ca3090aq dec 
&w Ah 2.99 MFMfiftn | 0 noise 0 75* 92310 1310 decoder 


i op amp 0.39* BA121 
op amp 0.34* BB104 

op amp 0.68* BB105 ___ 

5v/1amp1.55* mvam2 dual AM 1.48 
12v/%A0.95* mvaml 1515v/AM 1.05 

*»%*'*& ""3m125 25v/AM °.9° peb, heatsinks for pa 9. 
32* aS- I2K0Coi!i_& FHtSn. AD-Kdecoders feature 
as above0.80* 10mm & 7 
““ if 0.50* AM IFtsw 


non .uwnwwmwswwiM 

0.30 7122 3 v/c mw(OR Iw) t 

r - KIT 15v tuning 9 

IC °- 40 810k 7w af kit comp. £ 

940k lOw af kit 3.. _ 

tda2020k pr. tda2020 ics, 
peb, heatsinks for p 
All mpx «• ‘ ' 

rinnntl TOKO P ! - 

0 30 Tuners: complete 

Larsholt signalmaster I 


„ „ 50* YHCS11098AC2 0.30 

ledc 2 50* YHCS12374AC2 0.30 

3 50* YHCS11100AC2 0.30 

3 50* KALS4520A 0.33 

250* KACSK586HM 0.33 1 


__' LLC4828 7mm 

50v/.3w0.14 CFS10 7 ceramic 
30v/.3w0.14 BLR3107N mpx 
30v/.3w0.14 BBR3132 6pole fnr 


ra at 12%%, except where otherwise shown (*8%). PP now 
--Jer. Catalogue 45p (inc). Pse send A5 or larger SAE with 
s. Price lists free with an SAE. Full range of components etc 
to callers at our new easy-to-get-to premises. 


ambit INTERNATIONAL Cl 


Number 2, Gresham Road, Brentwood, Essex. CM14 4HN 

telephone (0277) 216029 . 

Our new premises are only 200 yards from Brentwood 

station - with parking facilities outside the door !! 


SWL’S-YOU OWE 
YOUR RX A GOOD 
ANTENNA! 


The World-famous JOYSTICK VFA (Variable Frequency Antenna) 
SYSTEMS continue to prove their worth in many amateur stations 
world-wide and in Government communication. Tunes con¬ 
tinuously 0-5/30-00 MHz. and can be installed in any location. 
Comes in easily assembled form, carriage paid, I2J)% VAT 
included. Glowing testimonials from many users on our files. 

SYSTEM ‘A’ £36 00 

SYSTEM 4 J’(improved ‘Q’) £42 60 

PARTRIDGE SUPER PACKAGES 


Complete Radio Stations for any Location 

All Packages feature the World Record Joystick Aerial (System 
‘A’) with 8' feeder, all necessary cables, matching communication 
headphones. Delivered Securicor our risk. ASSEMBLED IN 
SECONDS! BIG CASH SAVINGS! 


PACKAGE No. I ftw° £ 7rM! h RJ00RX 6210 55 
PACKAGENo. 2 «h. frgt rx £19311 


PACKAGE No. 3 £« 

SMC 73 Rx., with all the Partridge 


i - i. 


RECEIVERS ONLY, inclusive delivery, etc. 

R.300 £184 50 FRG7 £162 00 SMC73 £128 81 


For further details, send 9p stamp. You can phone your Access or 
Barciaycard number, ring 0843 62535 (or 62839 after office hours). 


Box 5, Partridge Electronics Ltd. 

Partridge House, Prospect Road, Broadstairs CTI0 ILD 

G3CED (Callers by appointment) G3VFA 
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This part describes the assembly of the cabinet and 
off board interconnections for the calculator keyboard 
version of the instrument. The slight variations 
required for the conventional keyboard version will 
follow next month. 

Back panel wiring 

In the prototype, the front and back panels were 
cut and folded out of 14 swg aluminium sheet. The 
rear panel is shown in Fig. 1. The large bracket at one 
end carries the mains transformer while the narrower 
flange running the full length takes self tapping 
screws to fasten the chassis into its cabinet. Four 
small brackets fix the printed circuit board into place 
on the back panel. Their height is critical to the final 
assembly of the chassis into its cabinet; read on before 
starting any mechanical work! These brackets should 
be fixed to the back panel so as to register exactly 
with the centres of the fixing holes on the FCB. Drill 
these for self tapping screws. At the same time mark 
and drill clearance holes at the front of the trans¬ 
former platform for the mains transformer mounting 
bolts, which also secure the PCB at the front of the 
cut out. 


When fitting the voltage regulators, make allow¬ 
ance for any variation from the specified devices. The 
prototype used a TO-3 encapsulation for IC21. No 
insulating kit is needed for this as its can should be 
in electrical contact with the panel. Bolt a solder tag 
under one of its fixing screws. 

When using a plastic version, the same comments 
apply. The same cannot be said for IC22 (the —12V 
regulator). It is most important that a mica washer 
and insulating bush are used when fixing this. 

The mains input cable should be clamped to the 
back panel and the earth wire connected to a solder 
tag mounted under the clamp. The neutral connection 
should go straight to the transformer and the live 
should, at this stage, be left long enough to reach the 
front left hand corner of the PCB—where the mains 
switch will be mounted. Connect the side terminal of 
the fuse holder to the other input of the mains trans¬ 
former and then link the two secondary pairs to their 
respective pins of the PCB. Refer to Fig. 1. 

Solder up all the chassis tag connections. All must 
go to the same solder tag under IC21. This cannot be 
stressed too highly otherwise nasty earth loop prob¬ 
lems and instability are likely! Connections to this 
solder tag come from the PCB pins located as follows: 



Fig. 1: Back panel assembly. The dimensions are for guidance only. 
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(a) Immediately to the left of Bl, (b) Immediately in 
front of C44, (c) From pin 3 of IC22, (d) Immediately 
behind the positive end of C44, (e) Immediately 
behind IC19, (f) The earth connection of the DIN 
(Phono) output socket. 

Having done this, connect leads between the out¬ 
put sockets and their respective board pins as shown 
on Fig. 1. Finally connect the input and output 
pins of the voltage regulators to their respective PCB 
pins—note that there are two output wires coming 
from each to feed different parts of the board, one 
pair goes to the pins above C49 and C50 while the 
other pair goes to the right of IC2. 
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Front panel 

A degree of skill is needed to make the front panel 
as it has a ‘dog’s leg’ in it to help differentiate 
between the accompaniment and melody keys. The 
critical dimensions are the overall height of the front 
panel to allow the chassis to slip into the cabinet and 
the depth of the step in the ‘dog’s leg’ which is the 
equivalent of one row of calculator keys (0-6in). The 
latter is important for cosmetic reasons and to ensure 
that the flange running along its underside tallies 
with the positions of fixing holes in the PCB. 
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Start by cutting out the two end plates—these set 
the overall height and the depth of the step together 
with the angle of the bends. See Fig. 2 for details. 

The main panel is cut and folded out of one piece. 
Use a fine saw and cut a slot to allow for the different 
positions of the bend at the ‘dog’s leg’. Using the 
smaller end plate as a template, fold the front panel 
for the accompaniment end of the keyboard. Start 
with the bottom flange then draw the material from 
the vice or clamp to put in the small angle bends at 
the top of the vertical and sloping sections. If you 
need to extend the slot this can be done quite easily. 
When folded, the end plate should fit under the top 
flange of the panel and the bottom flange of the end 
plate should be flush with that of the main panel. 

Move to the other end of the work piece and put 
in the bends for the melody section of the keyboard; 
this time use the larger end plate as a template. 
Try to ensure that the sloping panel is parallel over 
both sections and then use a liberal quantity of 
Araldite to glue the end plates into position. Run a 
fillet of the glue under the inside edges where the 
sloping and vertical parts of the panel butt on to the 
end plates. Cut a filling piece and glue into the gap 
left between the two parts of the front panel. Use 
plenty of glue to fill any gaps or irregularities in the 
fit. 

When the glue is rock hard—leave for at least 24 
hours—mark and drill the front panel for the poten¬ 
tiometers and switches. Marry the panel to the PCB 
so that the vertical edges are just clear of the push 
button keys and mark positions for fixing holes along 
the underside flange by spotting through the PCB in 
the six marked locations. Self tapping screws should 
be used; drill the holes undersize. 

At the left hand end of the panel (accompaniment 
end) drill a hole for a nut and bolt through the PCB 
and into the flange under the end piece. This hole 
should go through the copper area which is at earth 
(chassis) potential. A solder tag should eventually be 
fixed on this screw and a bonding connection made to 
the front panel with a wire soldered to the body of 
one of the potentiometers. Note—it is no good relying 
on connection through the end piece because the 
Araldite will have acted as an insulator! Drill a 
similar hole through the PCB and end piece at the 
melody end but keep the position clear of any of the 
PCB wiring. Fix the completed front panel to the PCB 
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—forming threads for the self tapping screws, etc— 
before progressing further. Make sure that all the 
push buttons will operate without fouling anything. 


Front panel wiring 

Remove the front panel and finish it off with a rub 
down and give it several coats of hard polyurethane 
based silver lacquer. Fix all the controls in place and 
connect them with flying leads to their respective 
board pins (see Fig. 3 for details). This operation is 
best done with the front panel tilted forward over the 
push buttons. Use screened leads for connections to 
VR7 (Melody Volume), VR13 (Accompaniment 
Volume), VR17 (Drums Volume) S3, 4 and 5 (Melody 
Voicing) and S6 and 7 (Accompaniment Voicing). 
Lightweight stereo screened pairs help cut down the 
number of separate leads required. Always use the 
earthing pin on the PCB associated with the respec¬ 
tive ‘live’ terminals for each potentiometer or group 
of switches. Do not link all the earth connections on 
the front panel controls together or you will get 
major earth loop problems! 

Note that the switches should be orientated as 
follows: SI, 2, 3, 4, 5, 6 and 7 should normally be 
closed in the ‘Up’ condition; S8 to S13 inclusive should 
normally be open in the ‘Up’ condition. When S14 a 
and b is ‘Up’—in the Vamp OFF condition—the poles 
should be connected to +12V at the positive end of 
C17. 

Screw the front panel into place—not forgetting the 
solder tag and bonding link going from the left hand 
end plate to the body of one of the potentiometers. 
Finally, mount the mains slide switch in front of the 
accompaniment keys. A small LED may be fitted next 
to the switch connected via a 470 ohm resistor across 
the -12V supply and ground. The cathode should go 
to the more negative voltage. Connect the live mains 
input lead to the main switch and run another wire 
from the latter to the central terminal of the fuse 
holder. The organ is now complete. 


Next month—the variations required for conventional 
keyboard instruments, setting up the preset controls 
and fault tracing. 
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TRAFFIC 
LIGHT jOj 
CONTROLLER 


U R CHAMBERS 


Outline 

This design uses TTL ICs to simulate the appearance 
of traffic lights. The “lights” consist of three LEDs 
which go on and off in the sequence followed by 
actual traffic lights. Applications of this circuit might 
be found in model town and railway layouts, or (with 
a little modification) as a yes/no decision maker. 

The sequence displayed must be: red, red/yellow, 
green, yellow, and back to red again. In addition the 
red or green periods (which are equal) must be 
longer than the yellow or red/yellow periods (which 
are also equal). The circuit follows this succession in 
a continuous cycle. 

Circuit Description 

The circuit consists of four distinct sections; these 
are the oscillator, the counter, the decoder and the 
display. 

The oscillator is a SN7413, dual four input nand 
Schmitt which, together with R1 and Cl, generates 
a series of pulses. The frequency is set by Cl 
(1000/tF) which gives reasonable timing for a model 
layout. These pulses are fed to a SN7490 decade 
counter, which advances by one whenever an input 
pulse is detected. When it reaches nine, it resets to 
Fig. 1: The main circuit diagram. 



zero; in this way the continuous cycle is produced. 
The count appears in binary at pins 12, 9, 8, 11 (1, 2, 
4, 8 respectively). This count is taken to IC3, which 
is a SN7441A binary to decimal decoder. It has ten 
output pins which are normally high, but which go 
low in conjunction with the binary input. For example, 
when binary 0101 appears at the input pins, output 
pin 14 (associated with decimal 5) goes low. Since the 
decoder input cycles from zero to nine, the decoder 
outputs will do the same. These outputs are in four 
groups, each controlling a particular display function. 

The display 

This consists of three LEDs, arranged one above the 
other as in conventional traffic lights. The red LED 
is driven from counts zero, one, two and three; the 
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green LED from counts five, six, seven and eight; and 
the yellow LED from count nine. Count four drives 
both the red and yellow LEDs, via diodes D1 and D2. 
These prevent the yellow LED lighting during counts 
zero, one, two and three, and the red LED lighting 
during count nine. 


★ components 


Resistors 

R1 6800 
R2 1000 
R3 390 
R4 560 
R5 1000 
R6 1000 
R7 10kO 

Capacitors 

Cl 1000/<F, 25V 
C2 tO^F, 6V 
C3 100j«F, 6V 

Semiconductors 
IC1 SN7413 
IC2 SN7490 
IC3 SN7411A 
Trl BC109C 

D1 and D2 general purpose silicon 
LED 1 Green, LED 2 Yellow, LED 3 Red 

Miscellaneous 

Relay 14 pin DIL reed type (Doram), Veroboard 0-1 
matrix 50mm x 45mm, SI 2 pole, 2 way. S2 push-to-make 
switch. S3 Single pole, one-way. 6V batteries, Case. 


Construction 

The unit is constructed on a piece of O-lin Vero¬ 
board which measures 50 x 45mm. Layout details, 
including modifications for the decision maker, are 
'shown in Fig. a 



Fig. 2: Modifications around 1C I for use in “random" mode. 

Modifications for Decision Maker 

These modifications- detailed in Fig. 2, allow the 
circuit to be turned into a form of “coin tosser”. 
When switched in C2 determines the oscillator fre¬ 
quency, and sets it much faster than Cl. The input 
to the 7490 is also disconnected from the oscillator, 
but is reconnected when the relay (a 14-pin DIL 
reed type) is energised. The relay is operated by TR1, 
which has a delay circuit C3/R7. When S2 is pushed, 
C3 charges to the supply potential and holds TR1 on. 
As C3 slowly discharges through R7 and TR1 base, 
it provides a delay of a few seconds, holding the relay 
on after S2 has been released. When RLA1 de-ener- 
gises, the counter is again disconnected from the 
oscillator, and the display freezes in one state. When 
the switching speed of the display and the time delay 
on RLA1 are combined, it becomes impossible to 
predict just how the display will stop—in other words, 
the outcome is random. Should the display halt at a 
state which includes a yellow light, S2 may be pushed 
again. # 
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A REVIEW OF RECENT DEVELOPMENTS 

In general, the author does not have any more 
information on products than appears in the article. 


Loud mouthed chips 

If noise annoys your neighbours, they 
will not be very pleased to hear about 
one of the latest 1C chips to arrive on 
the US market. It is a 28-pin device 
which has the sole purpose in life of 
generating noises! But it isn't quite so 
strange as might first appear. The 
manufacturers are aiming the new 
chip mainly at the toy and games 
market and they've taken the job very 
seriously. 

The chip is a mixture of bipolar logic 
circuitry and injection logic (l 2 L). 
Crammed into its tiny area, the device 
has noise oscillator, noise generator, 
noise filter, SLF (super low frequency) 
oscillator, VCO (voltage controlled 
oscillator), mixer, system-enable logic 
section, one-shot circuitry, envelope 
and generair modulator, attack/delay 
logic, and an amplifier. In very large 
quantities the device will sell for just 
on? dollar. 

The beauty of the device is that it 
only requires external resistors and 
capacitors to programme virtually any 
desired sound. For example it would 
be possible to have a sound like a sub¬ 
marine engine, then the throbbing of a 
heavy bomber aircraft, the screech of 
bombs falling followed by the sound 
of an explosion. The latter sound is 
aided by the one-shot oscillator in the 
device. This caters for sounds which 
last for less than two seconds, where¬ 
as other sections of the chip concen¬ 
trate on allowing continuous sounds 
like sirens etc. The user may provide 
switching logic to switch in different 
sets of components. However, the chip 
manufacturers are rumoured to be 
currently working on a complementary 
chip which is designed to programme 
this device giving a series of several 
“standard” sounds. 

The chip is not available in the UK, 
but readers might care to toy with 
some ideas for sounds they'd like to 
produce as and when it does become 
available. Do I detect someone saying 
"Hear hear”? 


Where there’s smoke 

Some time back a sensor was 
launched onto the market which 
detected smoke and chemical fumes. 
Various electronics journals subse¬ 


quently published circuitry using these 
sensors. For those interested in this 
area of electronics — great news 
brothers. 

A British company has manufac¬ 
tured a chip for use with ionization 
smoke alarms. The device replaces 
some 30 discrete components. The 
magic number you’re looking for is 
MEM4962; a single chip LSI (large 
scale integration) package which har¬ 
bours an FET input, detector, voltage 
comparator, oscillator, trigger, horn 
driver, and CMOS output stage; in 
fact, just about ail the circuitry you 
need to make a sensitive electronic 
nose to detect combustion—just add 
the sensor and alarm device. Please 
note; manufacturers very seldom if 
ever supply direct to the public. 


Under water warmth 

Microwave ovens are gaining popu¬ 
larity. Their ability to cook food in very 
short times and using minimal power 
are plus factors. The latest application 
of microwave heating is that of "cook¬ 
ing” divers while they plod happily 
round the sea bed. This work is 
currently going on at the University of 
Newcastle upon Tyne. 

The Newcastle "chefs" viewed cur¬ 
rent methods of keeping divers warm 
at great depths with no real enthusi¬ 
asm. One method relies on heating gas 
nearthe diver’s suit. Anotherapproach 
uses energy transmission which in¬ 
volves very heavy electrical currents 
and much copper connecting material. 

Workers at Newcastle use a horn 
antenna fed at 8GHz with some 3kW 
of power. This power is transmitted 
down the diver's air hose which has a 
high dielectric material lining. The air 
is heated safely and transferred to the 
diver. 

Ingenious though this may be, I 
don't think there's any real substitute 
for a good coal fire! 


PW on a disc 

When the laser was first publicised 
it was hailed as a solution in search of 
a problem. But with the passing of 
time, this has changed. A new video 
disc storage system has appeared 



which employs a laser beam. A disc of 
thin, transparent plastic, about the size 
of an LP record, has one side coated 
with a very fine layer of metal. 

The recording tracks are made by 
burning minute holes in this metallized 
surface with a laser beam. The holes 
are typically a bare one micrometre in 
diameter. 

In this way, the manufacturers are 
able to store some 18,000 separate 
pictures. Any individual picture may be 
called up in just one second. The 
system has various applications vary¬ 
ing from storage of video signals, to 
the compact storing and playback of 
things like photographs for police 
work. 

Just think, you might one day buy a 
whole year's Practical Wireless on a 
single LP. 


Out for the count 

Frequency counters have come a 
long way over the years. Many Hams 
will smile wistfully at the mention of a 
BC221 with its little dial and a set of 
interpolation figures to enable the user 
to work out what the frequency was. 

A newcomer to the frequency 
measurement range is the FC600A. 
This beautiful little beasty can be held 
on the palm of your hand. It gives an 
eight digit digital readout of frequency 
from 6Hz to 600MHz. The weight is 
only lilbs. 

The counter oscillator has an ageing 
rate of just 3ppm (three parts per 
million) per year and is guaranteed 
accurate to within 5ppm over its opera¬ 
ting temperature range of 0°C to 
+55°C. And it’s economical to run, 
drawing only 300mA from a 12V supply. 

Just in case you want one the cost 
is around 595 dollars (about £350) and 
the size is 5| x 3$ x If in.; about the size 
of a well stocked wallet. 
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NEXT MONTH IN... 

practical 

WIRELESS 



PROPORTIONAL 

POWER 

(ON1ROLUR_, 


Earlier methods of room temperature 
control fade into technical obscurity 
as our Proportional Power Controller 
leaps into the future! Using zero volt¬ 
age switching technique, the unit pro¬ 
vides interference-free temperature 
control of resistive loads (such as bar 
type electric fires) in the convenient 
range 40° F to 80° F. 







If'Ses, 
granted »s n fu\lsi*ea so me- 

Serials. of « cha ractenst« lnyW tor . 

plo «M *'' r r ed aenal 

shoves now 


S>cany- 


^ a r\ce 


Practical Wireless, December 1977 


587 
















Description 


When building any electronic equipment, some form 
of power supply is required for testing and experi¬ 
mental purposes, even though the equipment power 
supply, in its final form, may be batteries or even a 
purpose-built mains powered unit. 

The ability to vary the supply voltage, to simulate 
the effect of a failing battery for example, is a desir¬ 
able feature when testing certain equipment. Many 
circuits require bipolar supplies (dual rail) while a 
fixed +5V for TTL is a definite asset. To anyone who 
has struggled to test a new circuit with partly dis¬ 
charged batteries or some hairy hook-up to give 5 
volts for the logic, this Lab Power Supply will cer¬ 
tainly take some of the exasperation out of experi¬ 
mentation. 


J. THORNTON-LAWRENCE GW3JGA 


The Lab Power Supply provides three individual 
power supplies: +5V 0-400mA for TTL, 0 to +15V 
0-100mA, 0 to —15V O-lOOmA for op. amps and 
general transistor circuitry. 



Fig. 1: Block diagram. 

The + 5V is fully floating while the bipolar supply 
has a common zero volt connection as shown in Fig. 1. 
This arrangement provides a fixed supply for TTL 
and a fully variable supply which may provide up to 
30V at 100mA, with the supplies in series, or 0 to 
+ 15V and 0 to —15V with a common 0V connection. 

In conventional usage, the 0V output of the 5V 
TTL supply and the centre 0V of the dual supply 
would be joined together. To do this, a link switch is 
provided to join or ‘common’ the 0V connections. 
This switch may be set to the un-linked position when 
full isolation of the supplies is required. 

Circuit 

The full circuit diagram is shown in Fig. 2. The 5V 
supply is shown in the lower part of Fig. 2 and com¬ 
prises a mains transformer T2, full-wave bridge 
rectifier BR2, smoothing capacitor C5 and integrated 
circuit regulator IC3. Current and voltage metering 
is provided by R19-22 and R23 respectively. These are 


connected to the meter by S3. The rather unusual 
resistor arrangement for monitoring current avoids 
the difficulty of making up a low resistance shunt for 
the meter. The recommended resistors for R19-21 are 
2% thick film types and for R22, 2% metal oxide, 
giving a worst case error of about 7%. 
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For voltage monitoring, the meter is switched in 
series with R23, giving 20V full scale deflection. 

In the variable supplies, the mains transformer Tl, 
bridge rectifier BR1, and smoothing capacitors Cl and 
C2 generate a dual 20V supply line. From these 
rails, regulated lines of + 10V, +5V, — 5V and — 10V 
are provided by corresponding Zener diodes Dl, D2, 
D3 and D4. These voltages are fed to various parts 
of the circuit. 


Variable regulator circuit 

The basic regulator circuit is shown in Fig. 3. It 
consists of a 741 operational amplifier used as a sum¬ 
ming amplifier and a power transistor, Trl, connected 
as an emitter follower. The output from the emitter 
follower is fed back to the inverting input of the 741 
and so provides negative feedback. This causes the 
output of the emitter follower to maintain the voltage 
at the inverting input equal to the non-inverting 
input, i.e. at zero volts. 

+20VO— 


'REFERENCE VOLTAGE — 

Fig. 3: The basic schematic of the variable voltage section. Fig. 2, 
the complete circuit diagram, is shown on page 589. 

A negative current of 1 • 5mA is set up through R15 
by connecting the bottom end to — 5V. An equal but 
opposite polarity current comes from TR1 emitter 
(the output terminal) through VR1 to cancel out this 
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Fig. 4: The current limiting circuitry. 

negative current thus maintaining the ‘summing 
junction’ at 0V. With VR1 set at zero resistance, 
+ l-5mA will be provided with the output terminal 
virtually at 0V; with VR1 set to maximum (lOkfl), 
Trl emitter and the output will now move to +15V 
to maintain +l -5mA through VR1. Therefore, at any 
setting of VR1 the output voltage will be equal to the 
voltage drop across VR1 produced by l -5mA through 


★ components 


Resistors 

R1 6800 4W 

R13 3300 2% 

R2 6800 iW 

R14 3-90 2% iW thick film 

R3 3300 

R15 3-3kO 

R4 6800 

R16 3-3kO 

R5 5-1kO 

R17 20kO 2% 

R6 5-1kO 

R18 20kO 2% 

R7 3300 2% 

R19 3-90 2% *W thick film 

R8 3-90 2% *W thick film 

R20 3-90 2% ±W thick film 

R9 IkO 

R21 3-90 2% iW thick film 

RIO 3-3kO 

R22 1 -2kO 2% 

R11 3-3kO 

R12 IkO 

R23 20kO 2% 

All iW 5% carbon film, except where stated. 

VR1 lOkOIW wire wound 

VR2 lOkO IW wire wound 

Capacitors 

Cl 2200/<F 25V 

C2 2200;uF 25V 

C3 10j«F 25V 

C4 IOmF 25V 

C5 2200m F 25 V 

C6 220nF 

C7 470nF 


Semiconductors 

Trt TIP31 

IC1 741 

Tr2 BC214 

IC2 741 

Tr3 BC184 

IC3 7805 

Tr4 TIP32 

BR1 1A type 

BR2 1A type 

Switches 

51 DPDT 

52 SPST 

53 2 pole 6 way 


Transformers 


Tl Primary 240V, secondary two windings each of 15V 0-2A 

T2 Primary 240V, secondary two windings each of 4 • 5V 0- 6A 

Miscellaneous 


PC (from Readers PCB service, if required), Meter 

0-1 mA, terminals, knobs, 
(21 X 8 X 14cms). 

, mains lead, hardware, cabinet 
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Fig. 2: The complete schematic. The mains transformer primaries are not connected to the printed circuit board. As such, they are not indicated by 
reference letters which correspond with Fig. 6, the PCB overlay. 
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Rotation of VR1 produces a linearly variable output 
voltage of 0-15V. 

When a current is drawn from the output terminal, 
this tends to reduce the output voltage slightly and 
this negative change is at once apparent at the 
‘summing junction’ and so produces a positive change 
at the output and restores the output voltage to the 
correct value again, or almost so. This amplified cor¬ 
rection gives the characteristically low output 
impedance that can be obtained from electronic 
voltage regulator circuits. 


Regulator with current limiting 

The circuit with the additional components is shown 
in Fig. 4. A current sampling resistor, R8, monitors 
the load current. This resistor is between the emitter 
and base of Tr2 and when the load current produces 
a sufficient voltage drop across R8, Tr2 turns on 
causing positive current to flow from the collector of 
Tr2 to the ‘summing junction’. This results in a nega¬ 
tive polarity change in the output, ensuring that the 
output current does not rise to a dangerously high 
value. Tr2 will turn on when the emitter-base voltage 
(V) reaches about 0-55V: 

0-55V 

Im “ =_ 3^9n" = 140mA a PP rox - 

The resistor R8 performs a dual purpose in that 
with R7 (see Fig. 2) it provides a meter shunt for 
monitoring output current, giving a full scale deflec¬ 


tion of the panel meter for 100mA. The shunting 
arrangement is similar to the +5V supply circuit 
previously described. 

R9 is included in the base circuit of Tr2 to limit the 
base current to a safe value and R5 is included in the 
non-inverting input of the 741 to balance the small 
voltage off-sets produced by the input currents of the 
device. C3 is fitted across the output terminals to pro¬ 
vide a low output impedance at medium and high 
frequencies. The negative supply is a mirror image 
of the positive supply. 

The panel meter has a basic sensitivity of 1mA full 
scale deflection and is switched to various parts of the 
circuit for output voltage and current measurements. 


Construction 

The prototype was housed in a Verobox. The printed 
circuit board carrying all the components was 
fixed to tapped pillars provided in the base of the 
Verobox. The front and rear panels fit into slots in 
the base and cover. 

The printed circuit board layout is given in Fig. 5. 
The overlay, Fig. 6, shows numbered interconnection 
points where the wiring from the front and rear 
panels is connected. These points are also identified 
on the circuit diagram shown in Fig. 2. The only 
connections not identified in this way, are those to 
the mains transformer primaries, as they do not con¬ 
nect with the PCB. The primaries of the transformers 
are fed from SI, the double-pole on/off switch. 



Fig. 5: The PCB shown copper side. The scale factor is one; ready made boards 
may be obtained from the PW Readers’ PCB service. Details page 593. 

Fig. 6: Component overlay. This drawing is shown on page 591 (overleaf). The 
reference letters refer to the circuit diagram. 
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IMl\ I 

ELECTRONICS FAULT DIAGNOSIS 
by Ian R. Sinclair 

Published by Fountain Press, Argus Books Ltd., 14 
St. James Road, Watford, Herts. 

108 pages £2-75 

This book is unusual in several respects: it maintains a 
100% educational aspect in the classic questions and 
answers textbook style while being informative at the same 
time. The author has managed to define closely the ability 
and technical understanding of his readership thus ob¬ 
viating the boring preliminaries of very basic theory; this 
book is not for beginners. 

The content comprises about 50 or 60 circuits, each com¬ 
plete and functional, with accompanying descriptions of 
normal circuit operation. For each, the author provides 
tables of voltage readings, as well as 'scope diagrams 
where necessary, taken from critical points in the circuit. 
While one set of readings will correspond to normal circuit 
operation, others have been taken with various hypothetical 
fault conditions. The reader is left to work out which is the 
correct set of figures, given several fixed points to work 
from, and which sets correspond to various component 
failures. The format is certainly educational and occasion¬ 
ally mind bending—even for the more gifted amongst us. 
Answers of course are at the back. 

What the book amounts to is a collection of technical 
puzzles capable of stretching professionals and amateurs 
alike. More surprising, it works at several levels of under¬ 
standing; this mostly results from the author's policy of 
including the easy circuit examples first with more difficult 
ones further on. Interest is maintained by the nature of the 
circuits given. He has carefully avoided the textbook trap of 
including oft-quoted, boring circuits such as astables and 
the like. They are there but in heavily disguised form within 
larger circuit building blocks. One gets the feeling that the 
author is as happy with a soldering iron as he is with a type¬ 
writer. Indeed, most seem very efficient and would find 
ready application in many areas of amateur electronics— 
which is far more than can be said about most circuits 
published in text books. 

Frank Ogden 

A PRACTICAL INTRODUCTION TO DIGITAL ICs 
By D.W. Easterling 

Published by Bernards Ltd., The Grampians, Shep¬ 
herds Bush Road, London, W6 7NF. 

76 pages 95p 

The title ‘A Practical Introduction to Digital ICs’ over¬ 
describes the content of this 76 page volume. More pre¬ 
cisely, the latter deals with practical applications (sic) of six 
members of the 74 series. These applications are mostly 
adjuncts to a digital timer described in the penultimate 
(thapter. It has to be said that the overall impression is one 
of confusion, inaccuracy and lack of aspect. 

Throughout the book, the author seems unable to decide 
continued on page 606 
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To:-READERS PCB SERVICES LTD^l 
PO BOX 11, WORKSOP, NOTTS 

Please supply PCB/s as Indicated by tlck/s In box/es. 

Issue Project Ref Price P/P 


Apr 76 
Apr 76 
June 76 
July 76 
July 76 
Aug 76 
Sep 76 
Oct 76 
Oct 76 
Oct 76 
Oct 76 
Nov 76 
Nov 76 
Nov 76 
Nov 76 
Dec 76 


Feb 77 
Mar 77 
Apr 77 
Apr 77 
May 77 
May 77 
May 77 
June 77 

June 77 
July 77 
July 77 
July 77 
Aug 77 
Aug 77 
Aug 77 
Sept 77 
Sept 77 
Oct 77 


Sound-To-Light Display DN0798 

Disco System, Amp. (2 req'd) each AM0421 
Disco System, Light Modulator AM0423 
CMOS Crystal Calibrator AM0438 

Wobbulator AM0443 

Auto. Slide Synchroniser AM0441 

Dig. Freq. Meter (set of 5) A015 and 4x A004 
Transistor Tester A002 

Disco Preamplifier A003 

Cassette Player Power Supply A001 
Capacitance Meter A009 

Digital Car Clock (set) A011/012/013 
Interwipe DN8JM 

Video-Writer (set) D002/3/4/6 A007 

Hazard Flasher D005 

Low Level Battery Indicator A016 

Electronic Thermostat A017 

Cirtest Probe A018 

Burglar Alarm A019 

Chromachase A021 

Oscilloscope Calibrator A023 

Icelert A020 

Polyphon, motor and main boards A025/4 
Polyphon, tune disc blank, (SRBP) A008* 
Transistor Checker A026 

FM Stereo Touch Tuner 
Tug ‘o’ War (set) 

Gas/Smoke Sensor Alarm 
2-Way Intercom 
Protected Battery Charger 
Seekit Metal Locator 
Reverberation Amplifier 
Versatile AF Generator 
Tele-Games 
20W1C Amplifier 
Radio 2 Tuner 
Digital Clock Timer 
Shoot (Telegames) 

Atomic Time Receiver 
Morse Code Tutor Cards (SRBP) 

Jubilee Electronic Organ 
Electronic Car Voltage Regulator 
Audio Level Indicator 
Sine-Square Wave Generator 
Laboratory Power Supply 


D023/4/5 

A029/030 

A028 

D019 

A027 

A031 


1-15+12 □ 

4- 40+22 □ 
3-50+ 22 □ 

1- 19+12 □ 
1-08+12 □ 

2- 33+15 □ 

3- 17+15 □ 
3-08+18 □ 
0-65+12 □ 
0-65+12 □ 
2-59+14 □ 
2-58+12 □ 
0-80+12 □ 

21-44+50 □ 
0-76+12 □ 
0-40+12 □ 
1-30+12 □ 
0-48+12 □ 
0-50+12 □ 

5- 70+22 □ 
1-25+12 □ 

1- 45+12 □ 
7-90+20 □ 
0-90+15 □ 
1-18+12 □ 
7-50+20 □ 
2 88+12 □ 
0-65+12 □ 
1-28+12 □ 

2- 38+12 □ 

3- 38+12 □ 
2-38+12 □ 

2- 38+12 □ 

3- 22+18 □ 
1-38+12 □ 
1-68+12 □ 

3- 28+12 □ 

1- 55+15 □ 

2- 65+15 □ 

4- 75+15 □ 
19-00+75 □ 

1- 25+12 □ 
0-98+12 □ 

2- 35+15 □ 

3- 50+12 □ 


Post and packing is for one board or set of boards. Prices include 
VAT. Remittances with overseas orders must be sufficient to cover 
despatch by sea or air mail as required. 

I enclose Postal Order/Cheque ACCESS welcome. 

No. Send card number only. 

for £. made payable to READERS PCB SERVICES LTD 

NAME . 


Post Code. 

Any correspondence concerning this service must be addressed 


■ Any 
I to R 


to READERS PCB SERVICES ai 


e Editorial offices. 


J 
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A MERE 20 YEARS 


R.HAM BRS15744 


Wi thin the past 20 years, man has achieved his dream 
of centuries and become clever enough to leave his 
own world and visit another. In fact, it was barely 
12 years from October 1957, when the Russians 
launched the first artificial earth satellite, to July 1969 
when the Americans placed two men on the moon. 

It all began on October 4,1957, when a 23in polished 
sphere, called Sputnik-1, and weighing 1841b, began 
orbiting the earth every 96-2 minutes, sending the 
first radio signals back to earth from a man-made 
space-craft. Very soon, radio enthusiasts throughout 
the world were working out orbit times and tuning 
their comm uni cations receivers around 20MHz to hear 
the bleeping signals as Sputnik-1 passed over. A 
month later, Soviet scientists put the dog Laika into 
earth orbit aboard their 11201b Sputnik-2 and in Feb¬ 
ruary 1958 the Americans launched their first satel¬ 
lite, Explorer 1. 

As the years passed by, hundreds of satellites were 
successfully launched by both the Americans and 
Russians and through their combined efforts a great 
deal of scientific knowledge has been gained. 


Marconi’s Day 

Just four years and two months after the conquest 
of space began, the first amateur radio satellite, Oscar- 
1 {Orbiting Satellite Carrying Amateur Radio) was 
sending signals back to earth on 145-008 MHz. Thanks 
to the United States Government Oscar-1 was placed 
in orbit, as a “piggy-back” passenger, by a USAF 
Thor-Agena rocket while on another mission from 
the Vandenberg base in California. At that time, 
amateur radio had much worth-while publicity be¬ 
cause Oscar-1 was launched on December 12, 1961, 



The equipment installed at the clubroom of the Mid-Sussex Amateur 
Radio Society for co-ordinating the launch of Oscar 7. 


the 60th anniversary of the day that Marconi and his 
colleague Kemp, situated on Signal Hill, Newfound¬ 
land, heard for the first time in our history, a wire¬ 
less signal which had originated from the other side 
of the Atlantic. 

Technically minded people throughout the world 
praised the Project Oscar Association (formed by a 
group of American radio amateurs) for making it 
reality, that a 1011b capsule, carrying a tiny VHF 
transmitter was orbiting the earth and sending the 
letters ‘hi’-‘hi’-‘hi’ in morse code from space. Further 
satellites in this series were launched by American 
rockets in 1962, 65, 70, 72 and 74 of which the last 
two, Oscars 6/7, are both communications satellites 
and still operational. (Details in Practical Wireless, 
December 1976.) 



The QSL card received by the author confirming his reception of 
signals from Australis Oscar 5. 


In January 1970 Australis-Oscar 5, constructed by 
amateurs in Melbourne, Australia, was launched and 
its signals, a series of variable tones, gave informa¬ 
tion about the satellite’s attitude, battery condi¬ 
tion and temperature. This data was received on 
144 • 05MHz and, by ground command, on 29-45MHz 
was recorded by a team of regular observers on 
special log sheets distributed by Bill Browning, 
G2AOX, for the occasion. 

Communications Satellites 

Satellites provided the answer for faster communi¬ 
cations around the world and, although the first 
“active” communications satellite Courier-lb, only 
operated for 17 days, by July 1962 the first television 
pictures had bridged the Atlantic via Telstar-1, fol¬ 
lowed in December 62 by Relay-1. 

In July 1963 Syncom-2 was placed in synchronous 
orbit some 22,000 miles over the Indian Ocean, fol¬ 
lowed in 1964 by Syncom-3, in 1965 by Early Bird-1, 
In January 1967 Intelsat-2b was stationed, also in 
synchronous orbit, above the Pacific Ocean and was 
used to link Apollo programme stations together in 
addition to its commercial duties. The first “passive” 
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Throughout this series, electronics has been employed 
to amuse, assist or entertain. The circuit shown in 
Fig. 1 must surely come under the heading of 
‘useful’. 

The basic idea is that a momentary contact is made 
which causes a light to switch itself on. After a pre¬ 
determined period, the light automatically switches 
itself off. It remains off until there is another contact 
(this need only be for a fraction of a second) when 
it will again illuminate and, after a set period, switch 
off again automatically. 

It is envisaged that numerous uses could be found 
for an automatic courtesy light. For example, the bell 
push on a front door could form the contacts. When 
pushed, the light would come on just long enough 
for the keyhole to be found. 


Circuitry 

At first sight, the circuit of Fig. 1 may look un¬ 
familiar and yet careful examination will show that 



it is merely a multivibrator connected for mono¬ 
stable operation. Transistors Tr2 and Tr3 form the 
mono-s,table. Note the absence of a capacitor which 
(in an astable) would be inserted in place of R6. 

The result is that the mono-stable normally re¬ 
mains in one state: with one transistor on and the 
other off. By making a momentary contact across 
S-DeC holes 65 and 70, it causes' Tr2 to switch on and 
Tr3 to switch off. The result is that Trl now conducts 
and lights the lamp LP1 in its collector lead. 

This new stable state is not permanent however. 
It only lasts for a finite time which is dependent upon 
the value of the resistor pushed into S-DeC holes 4 
and 14; and on the value of the capacitor Cl. After a 
time (which depends on these C1/R5 values) the 
circuit will automatically revert to its original state. 
It will remain in this state until the contacts are 
again shorted. See Fig. 2 for component layout. 

Components 

Variation of R5/C1 gives a measure of control over 
the timing period during which lamp LP1 is on. Using 
the values shown, the lamp remains on for a period 
of 15 seconds. Changing the value of Cl to 330,«F 
increased the ‘on’ period of LP1 to approximately 
one minute. Varition of R5 might be useful in some 
applications but it suggested that the minimum value 
of resistance should be 47kfl. It is possible to use a 
potentiometer for R5 but in this event a 47kXl resis- 


you will need . . . 


R1 5-6kn 

Cl 100/*F (see text) 

R2 1-8kO 

C2 O OlfiF 

R3 5 -6kO 

Trl AC126 

R4 150kO 

Tr2 BC109 

R5 150kfi 

Tr3 BC109 

R6 10kO 

LP1 6V 100mA bulb 

R7 5-6kO 

B1 6V battery 

One S-DeC 

Three transistor holders 
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Fig. 2: The S-DeC layout for this 
month's project shown actual size. 
Alternative transistor types may be 
used to those shown in the circuit. 
However, make sure that their 
ieadout configurations are in ac¬ 
cordance with the layout. Also note 
that Trl is a PNP type while the 
others are NPN. 


tor should be wired in series with the pot, thus en¬ 
suring a minimum value at all times. 

Lamp LP1 should not be rated at greater than 
100mA, and 6V should be considered the ideal voltage 
for general use with the circuit. If the light is to be 
on for only short cycle times, say not longer than 
15 seconds, then up to 12V may be used. With 6V 
applied and a 330/xF capacitor for Cl, the quiescent 
current drawn by the total circuit was barely 1 • 25mA. 
Using a 4-5V battery, this dropped to approximately 
0-9mA. 


Contacts 

The contacts which short together momentarily 
can be the bared ends of the wires from S-DeC holes 
70 and 65. These might be fixed to a door (or what¬ 
ever) in such a way that when, the door opened the 
two bared ends brushed against each other. For other 
applications any type of switch or bell-push would be 
suitable, and a reed switch with magnet should be 
an elegant and reliable method. # 

































communications satellite, Echo-1, 
launched August 1960, was a 100ft 
diameter balloon with a metallised 
surface for reflecting radio signals. 
Later, in January 1964, came the 
135ft diameter Echo-2 which was 
used in a co-operative programme 
with the USSR. Many radio 
amateurs took part in the Echo 
experiments. 


The Permit 

Around April ’62 the question 
arose as to whether amateurs 
would be contravening the terms 
of their licence if they listened to 
satellite signals outside the recog¬ 
nised amateur bands. However, as 
a result of discussions between the 
Radio Services Department and the 
RSGB the Post Office decided that 
if an amateur wishes to receive 
signals emitted by artificial earth 
satellites engaged in scientific 
space research, for the purpose of 
making observations on the tech¬ 
nical characteristics of such signals, 
or otherwise carrying on technical 
investigations in radio technique, 
they will authorise him to do so. 


Conquest of the Moon 

It was only 11 years and 7 
months from the flight of Sput¬ 
nik-1 to the day when Neil Arm¬ 
strong and Edwin “Buzz” Aldrin 
landed on the moon, after a 
journey which had been pioneered 
by a series of earth satellites. Be¬ 
tween July 1964 and March 1965 
Rangers 7, 8 and 9 sent back a 
total of 17,000 TV pictures from 
their three journeys to the moon. 
In May 1966 Surveyor-1 made a 
successful soft landing and in 13 
days it sent more than 11,000 pic¬ 
tures of the lunar terrain back to 
earth. In August 1966 Luna - 
Orbiter-1 photographed some two 
million square miles of the moon’s 
surface while on earth, men were 
being trained in the Gemini, Mer¬ 
cury and Apollo capsules ready for 
that great moment in July 1969 
when a radio signal from the 
moon, 240,000 miles away, carried 
the message: “this is Tranquility 
Base, the Eagle has landed.” 

When Neil Armstrong left the 
Eagle and set foot on the moon he 
said “one small step for Man . . . 
one giant leap for Mankind” and 
I think that sums up the whole of 
the space programme over the past 
20 years. 
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f. r ayer G3QGR converter 



Tuning Adjustments 

Ll, L2 and L3 and the trimmers can be set before 
adding the BFO and 5-5MHz FET stage. L3 and the 
trimmers determine the bands covered, so they .must 
be adjusted correctly. Either of the following 
methods can be used: 

1. If the associated receiver covers at least some 
of the correct oscillator frequencies, and if its calibra¬ 
tion is reasonably accurate, the oscillator frequency 
can be checked by placing its aerial lead (preferably 
screened except near the end) near L3. It will then 
be possible to pick up the oscillator carrier. As the 
converter output is to be 5-5MHz, there will be 
5 • 5MHz difference between the required band 
frequencies and the oscillator. For example, for 1-8 
to 2 • 0MHz the oscillator will tune to 7 • 3 to 7 • 5MHz. 
TCI and L3 are adjusted until this is achieved. All 
the required oscillator frequencies were listed earlier. 
If a required band cannot be reached with some of 
the trimmers, the core of L3 is slightly moved to 
correct this, until adjustment of the five trimmers 
alone allows all five bands to be covered. 

2. An alternative method is to use a signal 
generator, or to find amateur band signals, working 
the converter into the receiver in the usual way. The 
core of L3 is sealed after adjustment. 

Subsequently adjust the core of Ll so that 7MHz 
signals are peaked with VC1 fully closed, and 21MHz 
is reached with VC1 nearly completely open. L2 has 
more than adequate coverage for 160 and 80m and 
the core is set so that VC1 gives resonance with both 
bands. VC1 will allow tuning of signals 11MHz away 
from the required bands, in the way explained, so 
the five resonant points for the wanted bands should 
be marked on the dial of this control. The core of 
L4 is simply adjusted for best volume or sensitivity. 
598 


IF Unit 

The IF stage is assembled on a metal chassis about 
75 x 50 x 40mm (3 x 2 x l^in) high, as in Fig. 7, 
made from scrap metal. Coil L5 is wound on a 7mm 
diameter former. Begin at point 1 and wind on thirty- 
three turns to 32SWG enamelled wire, finishing at 
point 2. C18 is across this winding, its leads projecting 
under the chassis. Winding 3-4 is ten turns, close to 
the main winding. 



Fig. 7: Layout and wiring for the optional IF amplifier stage. 


The small board in Fig. 7 is mounted by a bracket, 
which is the chassis and negative return. Output from 
4 goes to a co-axial socket on the unit. The coil core 
is set to peak signals, as for L4. 

BFO Unit 

Fig. 3 is the circuit, and Fig. 8 the layout of this 
stage. L6 is wound on a 7mm diameter former, with 
core, and has thirty turns of 32SWG wire, close 
wound, centre-tapped for the chassis connection. R14 
and R15 allow the shorting of VC3, to put the stage 
out of use, thus avoiding a separate switch. The 
extreme comer of one moving plate is bent outwards, 
so that it firmly contacts a fixed plate when the 
capacitor is closed. 

A satisfactory level of BFO coupling was obtained 
by running an insulated lead from VC3 (marked IF) 
and looping this round the centre pin of the output 
socket in Fig. 7. When this stage is fitted, set VC3 
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half open, tune in an AM or CW signal and adjust 
the core of L6 for the usual zero beat position. 
Rotating VC3 either way should then cause a hetero¬ 
dyne, rising in pitch. 




The converter is ideal for use with the general 
coverage type of communications receiver, but can 
of course be used with other receivers. A screened 
aerial lead from receiver to converter is necessary, 
and should not be longer than necessary. This can 
provide an earth connection from converter to 
receiver, which is essential. 

The likelihood of 5 ■ 5MHz breakthrough depends on 
the screening and other factors. A very small adjust¬ 
ment of receiver tuning above or below 5-5MHz will 
have little important effect on calibration, but if the 
shift away from 5-5MHz is substantial the converter 
ought to be re-aligned to suit the actual IF output to 
be used. Chances of 5 • 5MHz breakthrough will be 
very much reduced by using an aerial tuner, which 
will also allow best results with very weak signals. 
It is also possible to fit a 5-5MHz trap in the aerial 
lead at the converter. It is essential to turn back VR1 
with strong signals to avoid overloading the receiver. 


_ 


Television 


e TEN YEARS OF 
COLOUR! 

Next month's issue is a special one to com¬ 
memorate ten years of colour TV broadcasting in 
the UK. Pat Hawker sets the scene with an 
account of the debate over the choice of colour 
system - whether to go for NTSC, SECAM, PAL 
or one of the other variants. E. Trundle describes 
ten years' experience of servicing colour 
receivers, from the early valved monsters to to¬ 
day's solid-state, slim-line sets with in-line gun 
c.r.t.s. And Harold Peters takes you behind the 
scenes with an account of the problems the 
setmakers have had to solve. 

• VCR SERVO FAULTS 

Dealing with faults in VCR servo circuits is a 
relatively new aspect of the servicing scene. 
Steve Beeching describes a logical approach to 
finding out where the trouble lies in the twin 
servo (head and capstan) system used in the 
Philips N1500 series of VCRs. 

• CO-CHANNEL NOTCH FILTER 

In some locations different ITV programmes are 
available on the same channel. Whichever is 
selected, there is the problem of co-channel 
interference. The vision carrier offset makes it 
possible to use a notch filter to reduce the 
interference however. Alan Latham describes an 
interesting RC notch filter with an f.e.t. amplifier 
to increase the Q factor. This can be inserted in 
the luminance channel. 

PLUS ALL THE REGULAR 
FEATURES 


ORDER YOUR COPY ON THE FORM BELOW:- 


TO. 

(Name of Newsagent) 

Please reserve!deliver the DECEMBER issue of 
TELEVISION (50pJ, on sale November 21st. and 
continue every month until further notice. 

NAME.,. 

ADDRESS.. 
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Coupled and amplified 

A 50W audio power amplifier and a 
new family of LED/Photocell opto- 
couplers are two new products to 
come out of NSL. The amplifier, which 
is mounted on its own heatsink is 
claimed to have a frequency response 
from 15Hz up to 25kHz with the addition 


Philip’s kits 

Complete Kits manufactured by a 
reputable company usually have one 
big advantage over a project whose 
components have been bought ‘piece¬ 
meal’—and that is the finished object 
looks professional. Of course by 
buying a complete kit, you have 
everything you need at once, together 
with instructions and probably useful 
hints and tips about the pitfalls a 
builder is likely to come across. A 
range of electronic kits have now been 
made available by Philips, and corn- 


opposite ends, and a fin square 
module. The latter has the added 
advantage of housing either one or 
two cells. Prices range from £2-90 to 
£5 00 plus VAT each, and for the 
Epitek 5070A power amplifier the price 
is £16-50 plus VAT for loff but in- 
including P&P. 

National Semiconductors Ltd., Stam¬ 
ford House, Stamford New Road, 
Altrincham, Cheshire. Tel: 061-928 3417. 


Get a grip on it! 


prise a wide variety from a small multi¬ 
purpose amplifier to a studio-quality 
mixer unit. An illustrated catalogue 
giving full details of the complete 
range of kits is available from the 
distributors, and with every kit there is 
a money-back guarantee. 

SST Distributors (Electronic Com¬ 
ponents) Ltd., West Road, Tottenham, 
London N17. Tel: 01-808 4884. 


of only one external capacitor and 
supply. Notated the Epitek 
distortion is put at less than 
0-15% at full power, with the additional 
advantages of S/C protection and 
automatic thermal shut-down over 
70°C. 

which have been 
family’ are en- 
in a clear epoxy, with the 
detectors rated at 320V/250mW, with 
:D current of 25mA, giving maxi- 
on, and minimum dark resist¬ 
ances of 2k ohms and 100M ohms 
respectively. These coupled pairs are 
in either 4pin T05 size can, 
cylindrical shaped package in which 
! detector and LED leads emerge at 


Ideally suited to the electronic con¬ 
structor is a new vice from Greenwood 
Electronics. If you've ever tried drilling 
a chassis or soldering components to 
a tag strip or PCB you know that a 
third hand is a necessity. This new 
vice, labelled the Oryx Model IB is 
equipped with 3-5in jaws and is fully 
adjustable to rotate through 360° and 
can be locked in any position. Replace¬ 
able nylon jaw linings are included 
which protect delicate surfaces, while 
the finish is in stove enamelled green. 
The Oryx bench vice sells for £19-95 
plus VAT. 

Greenwood Electronics, Portman 
Road, Berkshire. Tel: Reading 595844. 
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Packed-up 

The latest products to join the bubble- 
pack band wagon are a range of record 
and cassette care accessories from 
BASF. Called Checkpoint products, 
BASF state that ‘they are the result of 
careful research into what the market 
really needs, and that the series is 
therefore limited to useful, non- 
gimmicky products'. The items which 
make up the Checkpoint range are too 
numerous to list, but for the record 
enthusiast there are nine packs avail¬ 
able, for the cassette and reel-to-reel 
enthusiast, 25 packs, and for the lucky 
person who has both record and 
cassette player, one pack. 

As can be seen from the photograph, 
some of the packs are really compre¬ 
hensive, with, for example, the Record 
and Cassette Care Kit containing such 
goodies as a record cleaning arm, 
cleaning pad, stylus cleaning fluid and 
brush, inspection mirror, two screw¬ 
drivers, index cards, self-adhesive 


cassette labels, stroboscope speed 
check discs and a cleaning cloth. Packs 
start at around 30p for the Record 
Cleaning Cloth and extend up to £7-94 


for the Record and Cassette Care kit. 

BASF (UK) Ltd., Haddon House, 2-4 
Fitzroy Street, London W1. Tel: 01-637 
8971. 



Display digits 

A 3^ digit panel meter, featuring 
auto-polarity, auto-zero, and an 
accuracy of 0-1% has recently been 
announced by Lascar electronics. 
Available with sensitivities of either 
199-9mV or 1.999mV FSD, the pur¬ 
chaser can also choose between a 
0-3in or a 0-43in red LED display. 
Over-range input is indicated by 
suppression of the last three digits, 
and the left-hand decimal point is 
programmable. Measuring 76 x 70 x 
10mm, both versions can be obtained 
for the ‘not unoriginal sum' of £19-99. 

Lascar Electronics, PO Box 12, Module 
House, Billericay, Essex, Tel:027743394. 


Now you see il... 


When you connected-up the PW 
‘Interwipe’, or tried to repair that faulty 
TV, probably the most difficult prob¬ 
lem that presented itself to you was in 
actually seeing what you were doing. 
There are many instances when the 
DIY enthusiast, electrician, technician 
or ordinary hobbyist needs a source of 
light that he can shine round corners. 
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Now, throwing a little light on this 
subject is GSPK (Sales) Ltd, who are 
marketing a torch that is designed to 
illuminate all those inaccessible spots. 
Called the ‘Search Lite’ it comprises 
a slim 140mm pen light and a 165mm 
detachable clear acrylic extension 
piece. It requires either HP7 or SP7 
batteries. 

Priced at £1 -99 incl. VAT it should 
be available just about everywhere. 
GSPK (Sales) Ltd., Hookstone Park, 
Harrogate, Yorks. Tel: 0423 886641. 
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DESIGN YOUR OWN PROJECTS 

Ne.4 

IMPEDANCE MATCHING AMPLIFIER 

TOBY BAILEY & BOB WHITAKER 


This month we are going to take a look at the 
solution to a simple problem which covers some very 
important points, many of which we have not really 
considered in previous projects in this series. The 
background to this project is that a little while ago 
we went to visit a friend who, seeing us arrive, 
gestured wildly from his window for us to be quiet 
and then came out to meet us. The reason for this 
charade turned out to be that he was trying to copy 
a tape from a reel-to-reel machine to a cassette re¬ 
corder. The problem was that the output socket of 
the first machine was inadequate to drive the input 
of the second. He was solving this problem by record¬ 
ing from loudspeaker to microphone! 

Now one doesn’t need to be a dedicated Hi-Fi 
fanatic to realise that this is a horribly unsatis¬ 
factory way of recording, for more reasons than the 
inhospitality it creates so we resolved to settle the 
problem electronically. 


Specification 

A little delving around in the typically inadequate 
booklets supplied by the manufacturers of the 
machines revealed that we needed an amplifier with 
a voltage gain of about ten, an input impedance of at 
least 20kft and an output impedance of less than 5kfl. 
Choosing a supply voltage of 9 volts which should 
prove to be a simple and practical value, completes 
the basic specification. 



With regard to the type of circuit that we are going 
to base the rest of our design on, the next thing to 
consider is whether a two-stage transistor amplifier 
is necessary or whether one stage is sufficient. The 
great advantage of “feedback pair” arrangements 
such as the one shown in Fig. 1 is that you effec¬ 
tively “design out” the transistor characteristics by 
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using masses of feedback. The reason for doing this 
is that the essential characteristics of the circuit are 
then almost independent of the parameters of the 
individual transistors used, which may vary quite a 
bit between individual specimens. These charac¬ 
teristics are then dependent on the passive com¬ 
ponents present. 

Is it possible to achieve this desirable state of affairs 
using only one transistor? Well, the real reason that the 
circuit shown in Fig. 1 works is that the two tran¬ 
sistors used have a much higher gain than that of 
the overall circuit, this gain being settled by the 
feedback network. As the gain of a single transistor 
common emitter stage is in principle a couple of 
hundred and since we only want a gain of ten there 
seems to be plenty of scope for producing a stable 
circuit using negative feedback. The reader may well 
be acquainted with the technique that we are going 
to employ, but possibly does not recognise it as feed¬ 
back. 


Feedback 

There are essentially two ways to apply negative 
feedback to a one transistor stage; these are shown 
in Fig. 2. Although both of these circuits stabilise the 
gain they differ in many respects—it is useful to have 
some idea of why this is so. First let us look at the 
series version shown in Fig. 2(a). The operation is 
fairly simple: when the base voltage rises a little the 
collector current increases, however this means that 
the emitter current increases as well which causes 
the emitter voltage to rise. The total effect is that 
the emitter voltage tends to “follow” the base voltage 
and hence the voltage difference between the base 
and the emitter doesn’t change nearly as much as the 
base voltage itself does. The result of all this is that 
the voltage gain is reduced and the input impedance 
is increased. Putting these facts in terms of formulae: 
the voltage gain becomes RL/Re and the input 
impedance is hFE x Re in parallel with the bias 
resistors. We should point out in passing that these 
formulae are at best only approximate and cease to 
be valid if you are overly ambitious and try to pro¬ 
duce more gain than the transistor can provide. In 
particular a resistance of 25/Ie (where Ie is the 
emitter current in mA) should be put in series with 
Re for the purpose of both the above calculations. 
The circuit should be fed from a source with a 
low output impedance compared with the input- 
impedance, otherwise the feedback will not work as 
intended. The operation of the shunt feedback 
arrangement shown in Fig. 2(b) is entirely different. 
Here we require a high impedance source and the 
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idea is to make the signal current taken by the base 
of the transistor negligible compared with that flow¬ 
ing in RF and the signal source. Under these condi¬ 
tions the current gain becomes Rf/RL and the voltage 
gain from the unloaded source to output is then 
Rf/Rs where Rs is the source resistance, This is 
essentially a current amplifier and the feedback will 
not be realised unless the source is a current source 
i.e. has a high internal impedance. 

It is fairly clear that our application is one that 
requires a voltage amplifier and so we will base our 
design on the circuit of Fig. 2(a). Given the basic 
framework of the circuit, let us now proceed with the 
detailed design. 



(a) (b) fW556l 


Fig. 2: Series and shunt feed-back circuits. 


Design 

The first thing to do is to decide on the static (i.e. 
DC) voltages and currents and select a suitable 
transistor. In the higher echelon of the designing 
business it is normal to design the circuit, find out 
what specifications are needed for the transistor and 
then select the transistor type from the multitudes 
available. It is a lot easier here to say that we will use 
a BC109 because it has high gain, low noise, and is 
readily available. Readers who have ever looked up 
data on the BC109 will have found that most of it is 
given for a collector current of 2mA, but 1mA seems 
quite adequate for this job. Our supply voltage is 9V 
and it is sensible to space out our collector and emitter 
voltages as much as possible so as to have a large 
margin for possible error. Lets settle for an emitter 
voltage of 2-7V and a collector voltage of 9-2-7= 
6 • 3V. This means that we will require a base voltage 
of about 2-7 + 0-6 = 3-3V. This stage of the design is 
shown in Fig. 3: all that we have used here is Ohm’s 
Law and the well known facts that the forward bias 
on the base-emitter junction of a silicon transistor 
is about 0-6V and that the emitter and collector 
currents will have about the same value. 



Bias Network 

The time has now come to assign values to RBI 
and RB2. There is a rule of thumb which states that 
the current flowing down the resistor chain should 

Practical Wireless, December 1977 



be at least five times, and preferably ten times, the 
maximum base current. There is, however, a much 
better way of calculating the resistor values: this 
involves regarding the bias network as a simple 
voltage source with an internal resistance. In our case 

the voltage is given by—— 7 ^——and its internal 
RBI + RB2 

impedance is RBI in parallel with RB2 (written RBI || 
RB2). An equivalent circuit of the bias network is 
shown in Fig. 4. We must now decide how great we 
can allow this source impedance to be. Now the 
static DC gain (hFE) of a BC109 at Ic=2mA is 
quoted as 200-800, so let us play safe and assume a 
value of 150. In this case the maximum base current 


is going to be 1/150 mA. It is probably quite safe 
to let this have the effect of dropping the bias voltage 
by half a volt, so we set a maximum on RBI || RB2 of 

kn=75kn. So we want a potential divider 

which produces a voltage of about 3-3V off load and 
which has an impedance of about 75kn. A calcula¬ 
tion reveals that RBl = 180kn and RB2 = 100kft 
satisfy these conditions and have a source impedance 
of about 64kft. If you calculate it yourself you will 
find that these values give almost exactly five times 
the current in the divider as is expected in the base, 
confirming the value of the rule of thumb approach. 
The method that we have used is, however, more 
instructive and is applicable to cases when there are 
several different supply rails. Anyway, back to busi¬ 
ness: we have now reached the stage shown in Fig. 5. 



Gain and Impedance 

It is now time to look at the voltage gain of our 
circuit. At the moment it is just less than one, so to 
realise our aim of a gain of ten at audio frequencies 
we will need to reduce the impedance to AC signals 
at the collector. This is done with a decoupling 
capacitor. We have already mentioned that the gain 
continued on page 606 



Fig. 5: The potential 
divider values. 
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| THOMSON-CSF SPEED REGULATORS | 


It is very important that the speed of small motors 
used in tape recorders and record players shall re¬ 
main constant or the frequencies of the audio notes 
reproduced in the loudspeaker will vary. The speed 
of mains driven synchronous motors is locked to the 
frequency of the mains supply but the speed of 
battery-driven motors used in portable equipment can 
vary with the ambient temperature and with the 
supply voltage, whilst variations in the mechanical 
resistance opposing the movement of the motor 
spindle can also result in speed variations. 


Regulator Devices 

A series of monolithic motor speed regulator 
devices manufactured by Thomson-CSF Ltd. can be 
used in extremely simple circuits to stabilise the 
motor speed. It is important to note that these 
devices can be employed only for the speed regula¬ 
tion of small permanent magnet DC motors; an en¬ 
tirely different type of motor speed regulator is 
required for use with AC motors. 

Although the devices to be discussed have been 
developed especially for use with portable tape 
recorder or record player motors and for similar 
equipment used in road vehicles, they can also be 
used to regulate the speed of any small DC motor. 
Indeed, they can be used in applications not involving 
motors where one requires a voltage source which 
increases in value with the current taken from the 
output. However, care must be taken to ensure that 
the maximum permissible output current is not ex¬ 
ceeded. 



1 Positive supply 2 Positive supply 

2 Output to motor 3 Tape stop 

3 Negative supply and substrate 4 Substrate (Negative supply) 
|FK236 1 

Fig. 1: Packaging and pin connections. 



The TCA900 and the TCA910 have different operat¬ 
ing voltages. The TCA900 must not be used with a 
supply voltage above the absolute maximum limit of 
14V or it may be damaged; this device is especially 
suitable for controlling the speed of motors in 
portable cassette players operating from power 
supplies in the range 5-5V to 12V. (The operating 
voltage should always be somewhat less than the 
maximum permissible value). The TCA910 has the 
higher absolute maximum voltage rating of 20V and 
is suitable for use with motors operating from supplies 
of up to 18V. For example, equipment in a vehicle 
operating from the nominal 12V (which can rise 
during charging) should use the TCA910. 

The ESM900 and EM910 devices are rather similar 
electrically to the other two types, but incorporate a 
circuit for automatically stopping the motor at the 
end of a tape when the conducting aluminium foil at 
the end shorts a pair of stop contacts in the tape trans¬ 
port mechanism. The ESM900 has an operating 
voltage range similar to the TCA900, whilst the 
ESM910 has the same operating voltage ratings as 
the TCA910. 

The ESM900 and the ESM910 are encapsulated in 
the TO-12 type of package shown in Fig. 1; it is a 
circular metal transistor-like package with four leads, 
the additional lead being used for the tape stop 
contacts. If no heat sink is used, the package of Fig. 2 
can dissipate a maximum of only 0-5W at ambient 
temperatures up to 60 °C, whilst the plastic package 
of Fig. 1 can dissipate up to 0 • 8W at ambient tempera¬ 
tures up to 70°C without any heat sink. The plastic 
package can dissipate up to 3-3W with a heat sink of 
thermal resistance 15°C/W at ambient temperatures 
up to 70°C. 


Types 

The TCA900 and TCA910 devices are encapsulated 
in a plastic package of the type shown in Fig. 1; this 
is known as the TO-126, SOT-32 or CB-16 package. 
The rear metal face of this package is designed so 
that it can be clamped to a heat sink if necessary. 
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Circuit 

The circuit for use with the TCA900 and the 
TCA910 is shown in Fig. 2 and is striking for its sim¬ 
plicity. The speed of the motor can be adjusted by 
means of VR1 which should normally have a value 
of between 2kfl and 5kft. The maximum output cur- 
Continued on Page 606 
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Logic 


Monitor 


LM-1. 


Try the LM-land 
you won’t know how 
you ever managed 
without it! 


Just clip it over your 1C. 

It instantly and accurately shows both 
static and dynamic logic states, 
on a bright, 16-LED display. 

It finds its own 
power. 

It cuts out 
guesswork, 
saves time, and 
eliminates the risk 
of short-circuits. 

LM-1 is suitable for all dual-in- 
line logic ICs; DTL,TTL, HTL, CMOS; 
up to 16 pins. 

LED on=logic state 1 (high), LED off=logic 
state 0 (low), and each LED is clearly numbered 
1 to 16 in the conventional 1C pattern. 


2V± 0.2 volts. 

100,000 Ohms 
4 volts minimum 15 volts 
maximum across any two 
or more input leads 
200 mA@ 10 volts 
10,000 Hz 50% duty cycle 


Maximum Current Drain 
Maximum Input Frequency* 

Operating Temperature Range 0°C to 50°C 
Weight 3 ou nces (85 grams) 

Maximum Dimensions 4.0x 2.0x 1.8" 

102 x 51 x 45 mm 

*LM-1 will respond to signals up to 0.1MHz when the input 
signal swing exceeds the threshold voltage by more than 
0.5 volts. 


Applications 

Design, bread boarding, testing and 
checking new logic systems. 

Direct real-time monitoring of logic 
function in operating equipment. 
Long-term testing of individual ICs. 
Identification of unused elements, 
to find room for an extra gate, clock etc. 
Observing relationships between ICs 
on different boards of multiple board 
systems (you need more than one 
LM-1 to observe simultaneously, 
of course). 

Plus dozens of other uses. You’ll find 
them. 


It's Easy to Order 
Ring us (01-890 0782) with your 
Access, Barclaycard or American 
Express number and your order 
will be in the post that night. 
Alternatively, send a cheque, or 
postal order (don't send credit 
cards!) and it still only takes a 
few days. 

Otherwise ask for our complete 
catalogue. 


ONIY £28.70 


Plus 8% VAT, plus post 
and packaging, 
total £31.50, including box 
and instruction manual. 


CONTINENTAL SPECIALTIES CORPORATION 



CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD. NORTH FELTHAM TRADING ESTATE. FELTHAM, MIDDLESEX TW140TJ. TELEPHONE: 01-8900782. 
REG IN LONDON: 1303780VAT NO: 224 8074 71 “TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD. 
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1C OF THE MONTH —continued from page 604 
rent from any of the devices under discussion is 
0-5A. The voltage between pins 1 and 2 should not 
be less than about 1-5V, as the drop-out voltage 
between these terminals at which correct operation 
ceases is typically 1-2V. The capacitor Cl provides 
the normal power supply decoupling at high fre¬ 
quencies which should be used with all types of linear 
integrated circuits. 

The value of R1 should be about 8-5 times the 
resistance of the motor, but a higher value of R1 may 
result in oscillation. A lower value of R1 will result 
in the speed regulation being impaired when varia¬ 
tions in the mechanical load imposed on the motor 
occur. Typical values for R1 are in the region of 100 
to 400ft. 


impedance should be about 20ft at 30Hz then we have, 
using the expression for the impedance of a capacitor, 

x= _L 
X 2*fC 


so a value of 250/dF should be adequate. 

Now for a check of the input impedance of the 
circuit. This is given by the input impedance of the 
transistor in parallel with the bias network. We said 
before that the transistor’s input impedance is 
hFE x Re. hFE for the BC109 should be at least 200, so 
this becomes 40kft. Now 40kft in parallel with 64kft 
(the bias network) will give a value well over the 
20kft required by the specification, so we’re OK here. 
We can easily allow Cl to have a value of 2kft at our 


Tape Stop 

The circuit for the use of the ESM900 and the 
ESM910 is shown in Fig. 3. The pin connections differ 
from those of Fig. 2 and a stop switch is shown. The 
typical current which must pass between the con¬ 
tacts in the tape transport mechanism to stop the 
motor is 2mA; the motor starts again when the 



Fig. 7: The completed 
circuit of the matching 
amplifier. 



aluminium foil at the end of the tape is removed from 
the contacts. This stop mechanism may be used for 
other purposes when a motor must be stopped. 

The value of R1 in Fig. 3 should be about 10 times 
the resistance of the motor, but otherwise the per¬ 
formance is almost identical with that of the other 
two devices of Fig. 2. 

Conclusion 

One may regard these devices as over-compensated 
voltage regulators. The voltage supplied to the motor 
is not merely kept constant as the load current in¬ 
creases, but actually increases with the load current. 

The devices are available from Phoenix Electronics 
Ltd., 46 Osborne Road, Southsea, Hants., P05 3LT, 
and other advertisers in PW. • 


DESIGN YOUR OWN PROJECTS-continued from page 603 
is the ratio of the load resistance to the impedance 
in the emitter so for a gain of ten we want, to be on 
the safe side, the AC impedance at the collector to be 
about 200ft. We already have 25/Ie=25ft internally 
which we mentioned earlier, so 180ft in series with 
a capacitor should be fine (see Fig. 6). As for the 
value of the capacitor, we want its impedance to be 
small compared with the 180ft for the lowest fre¬ 
quency at which we want the circuit to operate. If 
we take this frequency to be 30Hz, and say that the 
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low frequency limit, so anything over about 2-5 mF 
should be adequate. At the output it seems reasonable 
to let C2 have an impedance of about 20ft at 30Hz 
so this gives C2=25/*F. The final design is shown in 
Fig. 7. 


BOOK REVIEW —continued from page 593 
the degree of detail to present to the reader. Or even who 
his readers are. In one glib breath he talks about "four dual¬ 
rank master/slave flip-flops internally connected to provide 
separate divide-by-two and divide-by-five counters." In 
another he describes a bottle of nail varnish for marking 
unknown ICs: "Partly serviceable devices are always handy 
for experimental work, and it is a good plan to mark them so 
that the good sections are easily identified. Coloured nail 
varnish is ideal for this purpose. It comes in bottles com¬ 
plete with a little brush for immediate use, and quickly 
dries." It could have been safely assumed that even the 
most butch amongst the potential readership would know 
all about the properties and packaging of nail polish. 

The author is pedantic in detail yet leaves yawning gaps 
in useful information. Accepting that the book is intended 
to deal more with devices than Boolean algebra and system 
organisation, it gives virtually no mention of logic families 
other than the 74 series. Of these It deals only with simple 
gates, flip-flops (JK type), a counter, Schmitt trigger and a 
line decoder (for driving Nixie gas tubes). It mostly fails to 
do justice to this limited repertoire; from simply reading the 
book, one would never learn about shift registers, adders, 
latches and the exclusive OR. Never mind compounded 
functions within LSI packages (remember that the book is 
supposed to be about hardware). As for C-MOS, who ever 
heard of it anyway? 

As reviewer, I could take issue with the few design 
circuits that the author has provided. I could get bitchy 
about unnecessary chapters such as the one concerning 
the salvaging of unidentified ICs from gash equipment. I 
could make unpleasant noises about the lack of useful 
chapters, or even useless ones (76 pages for 95p). However, 
I won’t. I will simply say that it's a tough job writing about 
logic devices—or anything—for beginners and that the 
author simply isn't up to it. Frank Ogden 
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Build a microprocessor 
electronic musical door chime 
which can play 24 different tunes! 


chroma-chime 



* /iyieat iHtioductam to t£e fctecuuituiy 
(Mxitdo^ mcciocMtfMtcu. 

* Save fioutttU an Honnairetailfiuce 
6^6ude(c*u^(fau^el^. 


ToCHROMATRONICS, River Way, Harlow, Essex, 


c,u.K~n 


Please send CH Chroma-Chime Kits at £18 00 each 
including VAT and post and packing 
PLEASE USE BLOCK CAPITALS 


Name 

Address 


I enclose cheque/PO value £_ 

or debit my ACCESS/BARCLAYCARD account No. 


DLL I I I I I I I 1 I I I I I I 

Signature 


N.B. The CHROMA-CHIME is also available, fully 
assembled, price £24-95 incVAT and postand packing. 
Please al low 7 - 21 days for deli very. 
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* Handsome purpose built ABS cabinet 

* Easy to build and install 

* Uses Texas Instruments TMS1000 microcomputer 

* Absolutely all parts supplied including I.C. socket 

* Ready drilled and legended PCB included 

* Comprehensive kit manual with full circuit details 

* No previous microcomputer experience necessary 

* All programming permanently retained is on chip ROM 

* Can be built in about 3 hours! 

* Runs off 2 PP3 type batteries. 

* Fully Guaranteed 


The Chroma-Chime is the world's first electronic musical 
door chime which uses a pre-programmed microcomputer 
chip to generate tunes. Instead of boring old buzzes, dings or 
dongs, the Chroma-Chime will play one of its 24 well known 
tunes from its memory using its tiny 'brain'to all the music 
synthesizing! Since everything is done by precise mathe¬ 
matics, it ca nnot play the notes out of tune. 

The unit has comprehensive built-in controls so that you 
can not only select the 'tune of the day' butthe volume, 
tempo and envelope decay rate to change the sound , 
according to taste. 

Not only visitors to the frontdoor will be amazed, if you 
like you can connect an additional push button for a back 
door which plays a different tune! 

This kit has been carefully prepared so that practically 
anyone capable of neat soldering will have complete success 
in building it.The kit manual contains step by step construc¬ 
tional details together with a'fault finding guide, circuit 
description, installation details and operational instructions 
all well illustrated with numerous figures and diagrams. 


The CHROMA-CHIME is exclusively designed by 


CHnomflTRonics 

River Way, Harlow, Essex. 
































SUPER TOUCH SENSITIVE PIANO 

ALL THE CHARACTERISTICS OF A 
REAL PIANO HAVE BEEN POSSIBLE 
WITH ELECTRONICS 

■ Featuring:—Pianieiimo and Fortissimo playing technique 

■ Natural speaking time—higher notes have shorter sound 
and the lower notes have longer sound. 

■ Higher notes have slightly louder sound than the lower 

■ Perfect key up and key down effect of a real piano. When 
a key is depressed and held down the sound decays slowly, 
and when the key is released the sound decays rapidly. 

■ Loud and Soft Pedal:—When the loud pedal is depressed 
and the note is played and released the sound decays 
slowly, but when the loud pedal is released the sound 
decays instantly. 

ALL THIS MAKES OUR ELECTRONIC TOUCH-SENSITIVE 

PIANO THE FINEST IN THE WORLD. 

Complete kit price £199 ca,r - £8 > Plus £25 62 VAT. 



MAYFAIR Midi ELECTRONIC ORGAN 


Specification: 11 voices, 4 pitches, sustain, 
upper & lower 4 octave split keyboard 

Complete kit price £175 £6, plus £22-62 VAT. 

THEORGAN MANIACS WILL BE AROUND FORIOOYEARS! 
To enable us to keep our prices low our advertisement will 
not be appearing as regularly. 

We are the only London stockists for keyboards, pedal 
boards, consoles, key-contacts, stop switches, organ i.c.'s, 
and all specialised components for electronic music. 

ORGAN AND PIANO KITS: To maintain our success we 
will only sell professionally designed and 100% proven kits. 

Our organs and pianos can be purchased from most music 
stores as we are now supplying to the trade. 

Sorry no catalogue at present, if you are keen visit our show¬ 
room without obligation. 


Now available from stock. Mayfair Mk II Electronic Organs 
ready built £285 inc. VAT plus carr. £6. Hurry, send your 
order to-day. 



ELECTRONIC MUSICAL INSTRUMENTS 


12 Brett Road, Hackney, London E8 1JP 


Tel: 01-986-8455/986-5063 


Component Shop: 40a Dalston Lane E8 2AZ 
Tel: 01-249-5624 


J. BIRKETT 

Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF Tel: 20767 

NKT2I4PNP TRANSISTORS SIMILAR TO OC7I at lOp, 6 for 50p. 
IOO-O-IOOmA TUNING METER If x 1} at »0p. 

50 ASSORTED TANTALUM BEAD CAPACITORS from -33pF to 


l5(tF @ 


I 50. 


I5p, PHOTO 


nded but Untested @ 57p. 
SISTORS Untested ® S7p. 
• 25 Strand -004 for £3. 


MINIATURE 2 POLE 4 WAY ROTARY SWITCH @ 20p. 
ELECTRET MICROPHONE INSERT with FET Pre-Amp @ £1-85. 
PHONO SOCKETS Single @ 5p, Double @ lOp, Triple @ ISp, Quad 

NPN P ’ SILICON PHOTO TRANSISTORS 
DARLINGTONS @ 22p. 

50 ACI28 TRANSISTORS Brandec 
30 AFI17-0070 TYPE TRANSISTORS L 
500 yd REEL OF PVC CABLE 25 Strand . 

2 PIN DIN SOCKETS Single @ lOp, DoubL ^ 

MAINS PUSH ON PUSH DPDT SWITCH Less Knob @ 
UNMARKED GOOD BFY5I TRANSISTORS at 6 for 57p 
RCA CA3089Q FM I.C. at £1 40. 

TEXAS THYRISTORS TIC 47 200 PIV 300mA @ I8p each. 

OPTO ISOLATORS TYPE IL-74 with data @ 50p. 

100 MULLARD C280 CAPACITORS Assorted for 57p. 

RCA PNP 3 Watt TRANSISTORS 40410 at I8p. each. 

POWER TRANSISTORS MP8I12 ® I5p, MP8I 13 @ ISp. 

----- for Car Seat Belts with Tran 


AUDIBLE ALARM SYSTEM F< 

-.at 75p. 


50 BC107-8-9 TRANSISTORS Untested for 57p. 

MULLARD LPII86 VARI-CAP FM FRONT END @ £4 85. 

BDI87 4 AMP NPN POWER TRANSISTORS at 25p, 5 for £1. 

5 5 MHz CERAMIC FILTER at 27p each. 

100 MINIATURE SILICON DIODES BA Series for 57p. 

10 lOpf DIFFERENTIAL AIRSPACED TRIMMER (a 22p. 

20 ASSORTED VARI-CAP DIODES Untested for 45p. 

CRYSTALS I0X TYPE 5 MHz % 50p, I0XAJ 600 KHz @ 50p, 7 MHz 
IS). 60p, 8 MHz @ tOp. 

30 ASSORTED I0XAJ TYPE CRYSTALS @ £1 10. 

20 ASSORTED FT 241A CRYSTALS 72 to 96 MHz ® £1 10. 
SOLDER-IN FEED THRO’e 6-8pf, 300pf, lOOOpf ® 20p doz. 

T039 NPN 5 WATT DARLINGTON TRANSISTORS @ 20p each. 
ZN 414 RADIO I.C. With data @ £1. 

250pf SOLID DIELECTRIC VARIABLE For above @ 33p. 

50 VOLT SUB-MINIATURE DISC CERAMICS 22, 27, 100, 150, 1000, 
2200pf, 01 uf. All at 20p doz. 

BCX36 or BCX37 TRANSISTORS at B for 50p. 

UNIJUNCTIONS TIS43 @ 20p, MEU2I @ 22p, 

MU 4894 @ 22p, 4JD5E29 @ 22p. 

VHF POWER TRANSISTORS Unmarkei 
2N3553 at 3 for £1 • 10, 2N3375 @ £1 each. 


», 2N487I @ 22p, 
d 2N3866 at 3 for 7Sp, 


CAMBION R.F. CHOKES 22uH 
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AMATEUR 

BANDS 


by Eric Dowdeswell G4AR 

H will come as a surprise to readers to learn that PW, 
with certain other magazines of the Practicals Group, is 
moving to Poole, Dorset, in the very near future, together 
with a new Editor. Yours truly will not be going with 
them but I hope to continue the column as an outside 
contributor. So do keep writing to me, at'my home QTH. 

Reports are rather scarce again this month, so far. I 
am off to Greece for a couple of weeks and I hope to be 
able to squeeze in some more news at the end, from the 
letters that will have arrived in the meantime. We start 
off with Nick Smith (Leamington Spa), who first wrote 
in 1975 but who has obviously learned a lot since then! 
His trusty Bush valved radio has finally given up the ghost 
so he is looking for something a little more sophisticated. 
What better source of ads than Short Wave Mag or 
Radcom OM? The price bracket is £20-£30, so if you can 
help Nick drop him a line at 59 Wellington Road, Lilling- 
ton, Leamington Spa. 

Michael Walker, aged 15, is full of praise for the White 
Rose Radio Club up in Leeds and enjoyed getting his 
hands on some exotic gear at one of the Field Days. He 
will have started on his RAE course by now, so good luck, 
Michael. One year older Tom Higgins of Letterkenny, Co. 
Donegal, says he found the column “inspiring” and has 
been listening now for about a year and he too hopes to 
take the RAE when he can find time away from his 
regular studies. At the moment he has a home-brew 
TRF set but his problem is getting a decent aerial up, 
plus TV QRM. A shorter aerial, well away from the TV 
set, might be an answer OM. 

Yet another young man who should now be in the 
throes of swotting for the RAE is Robin Bayley, in Kem- 
berton, Salop. He has just passed an electronics exam 
at the local college which ought to be a good start 
towards getting a ticket He still finds time to look around 
the HF bands. FP8 and HKO can’t be bad on 80m in the 
summer! Regular log-sender Brian Harrison tells me of 
a new club just formed in Hastings, using the call G6HH, 
the first dub there, apparently, since the ’30s. If you want 
any more info then you’d better write to Brian at 99 Farley 
Bank, Hastings, Sussex. Brian stuck to SSB on 10, 15 and 
20m. He found a new prefix on 15m in the form of P29JS, 
better known as New Guinea. A51RG in Bhutan is a very 
rare one indeed so let’s hope it turns up trumps with a 
QSL! 

CLUB NEWS The first issue of the Edinburgh and 
District ARC’S newsletter “Ham News” looks good and 
the club has many interesting events coming up. Meetings 
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Tuesday nights at the high spot of Edinburgh, the dub- 
room of the Edinburgh Astronomical Sodety, at 1930 hrs. 
President Norman King has just passed his RAE so hopes 
to be active soon while the call GM4HAM has been re¬ 
served for the dub and should be issued before very much 
longer. Secretary is Jim Martin, 22 Ross Gardens, Edin¬ 
burgh EH9 3BR, telephone 667 8707. Another newly- 
formed group is the Brighton and District RS and their 
newsletter is also very well produced and printed. Hon. 
Secretary is Nigel Hewitt, G8JFT, of 74 Carlyle Street, 
Brighton, Sussex. HoWever, I must castigate both Hon. 
Secretaries for not putting their addresses, or anyone 
else’s for that matter, on their broadsheets! Callsigns are 
just not enough! The same as the use of “QTHR” in ads 
always annoys me! It takes a while for newly-licensed 
people to get into the call books and anyway a callbook 
is not always to hand. Why not put the town, at least? 

Yet another new dub is the Ormskirk ARC. For the 
moment meetings are held at members’ homes, on Wed¬ 
nesday evenings. They make a point of being on VHF 
on those evenings from 1930 to 2030 hrs on 145MHz so 
try to QSO for details or contact Peter Kay, G4GCB, at 
24 Laurel Avenue, Burscough, Ormskirk, Lancs. 

Paul Farnsworth of Adlington, Lancs, writes again to 
say he now has his home-brew set going. It is the design 
in the May 77 issue of Radio Constructor. One problem 
that comes up time and time again, in correspondence 
from newcomers to the amateur bands, is whether to buy 
or build a receiver. Unless the writer is experienced in 
the construction of electronic gear my answer always is 
“buy one”! Then a start can be made on listening while 
the enthusiasm is running hot and there is a fair chance 
that the newcomer can find the bands quite easily. There 
is nothing so depressing as spending weeks or even 
months on making a set and then running into alignment 
and calibration problems. Another bit of advice is never 
to rely upon the dial calibration of any set, particularly if 
it is secondhand. If an internal calibrator is fitted all well 
and good but otherwise an external crystal-controlled 
calibrator is, to my mind, just as important at the outset 
as the receiver itself. 

Plenty of logs sent to me contain the calls of stations 
which are obviously outside the ends of an amateur band, 
because the user has relied upon the dial calibration. In 
some cases, of course, the stations concerned are right¬ 
fully using a shared band and only experience aided by a 
prefix list can sort this matter out. A suitable calibrator 
starts with a 1MHz crystal with dividers down to 100kHz, 
and 25kHz, or preferably, 10kHz. 

Log extracts 

B. Harrison:— 20m A51RG DX1PH HZ1BS OF1AJ/OJO 
(Faroes) 15m KG6JEH P29BB TA1MB 10m EA9FJ 
HI8MRF LU2MHG PJ2FR 8R1J (Guyana) 9Y4NP 

R. Bayley:— 80m A2GCO AP2AD FP8DH HKOCOP 
40m DU1DBT FP8DX HK0CAT KH6PP 20m VK9XY 
ZL3AK 15m E A9CR VK6WH 

T. Higgins:— 80m ZS5LB 40m VP1EDE 

All stations were received on SSB. 
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SHORT WAVE BROADCASTS 

by Charles Molloy G8BUS 

The recent tests on 5925kHz by Austrian Radio (ORF) 
which have now been completed, have brought some 
comment from DXers about out-of-band transmissions. It 
is not illegal, as has been suggested), to operate outside 
the international shortwave bands. The ITU (International 
Telecommunications Union) regulations allow out-of-band 
broadcasting provided no interference is caused and many 
authorities, including the RBC, make use of this facility. 
There is incidentally, an interesting in-band programme 
from ORF on 6155kHz at 1805GMT when Austrian Short¬ 
wave Panorama can be heard in English. 

The areas beyond the band edges are used, not only by 
well-established broadcasters but also by countries coming 
onto the short waves for the first time and looking for 
space. These areas are interesting places for the DXer to 
explore. Egypt and Israel seem to concentrate around the 
band edge as do China and some Eastern European outlets. 
Stations heard recently by the writer include: 


5935kHz Riga, Latvia with programmes in Latvian and 
Swedish at 2020 

6205 Mebo 2 in Libya, testing with pops in the 
evening 

6225 Peking with Chinese music at 2100 
6230 Cairo at 2045 

9915 Delhi in English at 2210 

11620 Delhi in English at 1925 

11655 Tel Aviv in English at 2000 

12085 Kuwait in English until sign-off at 2000 
Kuwait is also reported at 1930 by Robin Beyley from 
Kemberton, Salop, who uses a Marconi R1475 and long- 

Following up last month’s request for information on 
Radiostantsia Rodina, Charles Hardie, St Andrews reports 
hearing this programme on 14200kHz at 2000 using his 
JVC portable radio/TV which has a telescopic aerial. 
Charles asks about a peculiar sound, almost like a machine 
gun, on and around 7MHz and 9MHz. This noise is over- 
the-horizon shortwave radar coming from somewhere in 
Eastern Europe. It jumps about in an unpredictable way 
and is believed to be linked to ionospheric sounding equip¬ 
ment in such a way that the radar automatically operates 
near to the critical (penetration) frequency so that 
optimum propagation is obtained. This type of transmission 
is contrary to the ITU regulations and it has led to a 
number of international protests. If it continues and is 
copied by other countries then it will eventually put an 
end to all international broadcasting on the short waves. 

Tony Cook writes from Gibraltar to say that he keeps 
his HAC radio permanently tuned to Radio Nederland 
because their programmes are so good. DX reported by 
Tony covers Peking on 9100kHz at 2030, Johannesburg 
(Radio RSA) on 9585 at 2030 and Jerusalem on 9425 at 
2030. Roy Patrick (Mackworth, near Derby) has a Trio 
9R59D communications receiver and a Joystick antenna 
with which he pulled in the Voice of Kenya on 4915kHz 
in the 60m band, Budapest in English on 5955, Malta 
Calling on 5990 on Saturdays at 2045, Ankara on 9515 in 
English at 2200, Lisbon 9740 in English at 2030, Israel 
on 11655 in English at 2200. Roy mentions that he does 
quite a lot with Latin Americans on 60m during the winter 
and reports of this would be of interest to readers. 

Simon Hicks writes from Swindon to say that Radio 
Nederland will be altering their format from 90 to 50 
minutes on November 7. Full details of the times and 
the frequencies in use are obtainable from Radio Neder¬ 
land, PO Box 222, Hilversum, Holland. Simon gives news 


of a new 90 minute programme from Radio Finland which 
is on the air on Sundays at 1325 GMT on 11755kHz for 
Europe and 15105 for North America. A DX programme 
is included in this transmission. 

November is the first month of the winter season on 
the short waves as many international broadcasts will 
be on new schedules and] there will be changes of frequen¬ 
cies. The four seasonal schedules issued by the Inter¬ 
national Frequency Registration Board (IFRB) of the 
ITU are: 

November schedule, for the period November to 
February. 

March schedule, March and April. 

May schedule, May to August. 

September schedule, for September and October. 

Thus there are two periods of four months and another 
two periods of two months when changes may occur. 
Although some countries do not change at every period 
the majority do change. Up-to-date information is to be 
had for the asking from most stations and DXers need 
not be put off if the station’s address is not announced 
over the air. Radio Finland, Helsinki, Finland will cer¬ 
tainly find this station even although the full address is 
PO Box 528, Helsinki 10. 

News of activity on the 11m band (25605kHz to 
26095kHz) comes from St Leonards-on-Sea where Harold 
Brodribb picked up Tel Aviv in Hebrew on 25065 between 
1430 and 1540GMT using his CR100 receiver and an out¬ 
door aerial. A number of Italian speaking stations, prob¬ 
ably Citizens Band, were heard around 27MHz indicating 
that the higher frequencies are gradually picking up again. 
This is the first report of a logging on 11m for some time. 

A letter from R. J. Irvine, Birmingham, asks if a varicap 
is the same as a variable capacitor. No it is not the same, 
but it does the same job by providing a capacitance that 
is easily adjustable and therefore can be used for tuning. 
The traditional variable capacitor is a mechanical device 
that has a spindle attached to a set of moving vanes. 
When the spindle is rotated one way, the moving vanes 
mesh with a set of fixed vanes to increase the capacitance 
between them. Turning the spindle the other way will 
decrease the capacitance. 

A varicap is a semiconductor variable capacitor. It is 
really a reverse-biased diode whose capacitance depends 
on the value of the bias voltage. The latter is applied to 
the varicap by means of a potentiometer, and the com¬ 
bination of the two provide a convenient means of tuning 
a receiver when space is limited. 

In the July issue of PW, John McFadden asked if it is 
possible to hear Latin American stations working with less 
than lkW. Harold Buggins (Cowley) has a verification 
letter from HHCN Port au Prince, Haiti at the time when 
they were using 150W on 5660kHz and also a QSL card 
from PZH5 Paramaribo, Surinam, when it was on 5945kHz 
with 300W. Are these really LATIN Americans? One is 
French speaking and the other Dutch! 

Harold has been DXing on and off since 1939 and he 
recalls how he won a prize of two pounds of coffee beans 
from TGWA Guatemala in 1940 for being the most distant 
listener to one of their programmes. Every Latin American 
country has been verified except Bolivia which is still on 
the wanted list. 
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MEDIUM WAVE DX 

by Charles Molloy G8BUS 

A new station in Newfoundland is reported by Alf Cosham 
who lives in Steyning in Sussex. Listening on approxi¬ 
mately 620kHz with his Trio 9R59D receiver and 75ft 
longwire at 0520 on September 8 he heard the call CJYQ 
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THE DYNAMIC DUO 



The CIS/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car 
radio/tape unit. It is simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces 
a system of incredible performance. 

A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio/tape unit hence 
alleviating the need for an on/off switch. 

The amplifier is sealed into an integral heatsink and is terminated by screw connectors making installation a very easy process. 
The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power 
handling and compact size. 


C15/15 

15 Watts per channel into 40 

Distortion 0-2% at 1 KHz at 15 watts 

Frequency response 50Hz - 30KHz 

Input Impedance 80 nominal 

Input sensitivity 2 volts R.M.S. for 15 watts output 

Power line 10 -18 volts 

Open and Short Circuit protection 

Thermal protection 

Size 4x4x1 inches 


Data on S15 

6' Diameter 

5J' Air Suspension 

2' Active Tweeter 

20oz Ceramic magnet 

15 watts R.M.S. handling 

50 HZ - 15KHz frequency response 

40 Impedance 


C15/15 Price £17-74 + £2-21 VAT PAP free 


S15 Price pre pair £17 -74 + £2 -21 VAT PAP free 


TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 


I.L.P. Electronics Ltd., 
Crossland House, 
Nackington, Canterbury, 
Kent CT4 7AD. 

Tel. (0227) 63218. 


Please Supply . 

Total Purchase Price. 

I Enclose Cheque □ Postal Orders □ Money Order □ 
Please debit my Access account □ Barclaycard account □ 

Account number . 

Name & Address . 

Signature . 
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SAVE YOU 

THESE UNBEATABLE iS!9SF 
OFFERS CANNOT LAST! ° 


T.V. GAME MODULES Colour (as illustrated left) £1 6.50. Black and white (below) £10.50 
Play six games! Colour Converter for black and white games £6.60. 

T.V. GAME I.C s AY-3-8500 £5.00; AY-3-8550 (gives horizontal and vertical bat 

movement) £8.50; the SPORTEL ENT 600 (three games in colour with 
horizontal and vertical bat movement) £1 5.00. 



TELETEXT DECODERS (as illustrated below right) the TIFAX XM11 £99.90 (for a limited period 
only). 

Application drawings supplied with all items and technical assistance 
available. 
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and a reference to Newfoundland. Alf was probably 
listening to CJOX Grand Bank Newfoundland on 610kHz 
which is part of the CJON network. The ‘CJON Radio 
Service’ is a network of stations in Newfoundland centred 
on the 50kW CJON 930kHz in St John’s. Others, in 
addition to CJOX are CJNW Musgravetown on 670, CJCN 
Grand Falls on 680 and CJCR Gander on 1350kHz. A 
station at St Anthony is under construction according to 
the World Radio Handbook but no frequency is given. 
Unfortunately, this mini-network often carries a single 
programme and the announcement will either be ‘CJON 
Radio Service’ or a list of the calls of the members of 
the network. All this is very confusing to the DXer. 
Probably CJYQ is the new station at St Anthony but it 
might be a change in callsign of one of the members of 
the network. 

Another chain of privately owned stations with VOCM 
in St John’s on 590kHz as the key station, includes CHCM 
in Marystown on 560, CKCM Grand Falls on 620, CKVO 
Clarenville on 710 and CKGA Gander on 730 and this 
network, too, sometimes carries a common announcement. 
The CBC is represented by CRT in Grand Falls on 540kHz 
right at the bottom of the band, CBN in St John’s on 640, 
CBY in Corner Brook on 990 and a real challenge to the 
DXer, CBG in Gander on 1450 with only 250W. 

Newfoundland is a fascinating place for the medium 
wave DXer. The majority of the stations mentioned here, 
including CBG, have been logged in the UK. There are 
others as well including two religious outlets with the 
old V prefix, VOWR on 800 and VOAR on 1230kHz, both 
in St John’s. Finally, there is an AFRTS outlet at the US 
base in Argentia Bay which transmits with 50W on 1480 
and it too has been heard in the UK. 

I have always been interested in the medium waveband 
writes Malcolm Laughame from Oxford who DXes with 
a Philips portable receiver. “Interference is bad when I 
use the mains earth and using the ATU I get a lot of 
whistling.” A transistor portable is designed for use with 
its internal aerial and many of these receivers especially 
the more sophisticated ones, perform very well on the 
medium waves as they are. Trouble is inevitable though if 
an attempt is made to hot-up performance with a longwire 
aerial, with or without an ATU. Even where an external 
aerial socket is provided this is usually for use with a car 
aerial. Overloading and the generation of whistles will 
occur unless the longwire is very loosely coupled to the 
receiver via a capacitor of about 5pF. A mains earth may 
be unsuitable for use with any sort of receiver if the earth 
wire is long or it is a third conductor as part of the house 
wiring. Malcolm is thinking of changing to a communica¬ 
tions receiver and this is probably the best thing to do 
if the portable is not living up to expectations. 

Is it possible to hear Torshavn, Faroe Island, in the UK 
and does this station have English programming, asks 
Malcolm. Torshavn is on 584kHz with a power of 5kW 
but it shares this channel with high power outlets in 
Austria, Spain, USSR and Tunisia and also with a lOkW 
local station in Paris. Torshavn has been logged by the 
writer at 0715 when it signs on for the day but there is 
so much QRM that reception is very difficult. The language 
used is Faroese. A high power station at Torshavn is 
planned for the new channel on 531kHz which is allocated 
to the Faroe Island under the new Geneva Plan which 
comes into operation in the autumn of 1978 and when 
this comes on the air it will provide an interesting new 
country for medium wave DXers. 

Derek Taylor (Preston Lancs) has swapped his DX160 
for a Yaesu Musen FRG7. When used along with a 48in 
loop the new rig pulled in three Latin Americans, Radio 
Oriental Montevideo in Uruguay on 770kHz at 0144, Radio 
Margarita, Venezuela on 1020 at 0035 and Radio Litoral 
also in Venezuela on 1130 plus the VOA relay in Kavalla 
in Greece on 791kHz at 2000. Two recent QSLs from North 
! America are from WWWE 1100kHz in Cleveland, Ohio, 
and Radio 1470 (kHz) WLAM which is owned and 
operated by ‘The Great Down East Wireless Talking 
Machine Company Incorporated’. 

Libreville, Gabon, on 1554kHz has been logged and 
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identified at 2310GMT by Harold Emblem who DXes in 
Mirfield, Yorkshire, with an Eddystone 730 and a medium 
wave loop. This channel is occupied dining the evening 
by Nice which transmits with a power of 300kW. Once 
Nice is off the air for the night then the only QRM is 
from Kaunas in Lithuania which occasionally has an 
English programme at this time. Libreville signs-off at 
midnight GMT. Another African reported by Harold is 
Ougadougou in Upper Volta on 746kHz which sent a QSL 
in six weeks. 

An Eddystone 680 communications receiver and an 80ft 
longwire with ATU are used for MW DXing by newcomer 
to the band S. E. Webb of Reading. He reports that some 
of the North Americans heard were so clear at the time 
that he felt sure they must have been relayed by AFN. 
Highlights from the log are CHCM Marystown in New¬ 
foundland on 560kHz, WOR New York City on 710, CBM 
in Montreal on 940, CFRB in Toronto on 1010kHz, WHN 
New York on 1050, WCAU Philadelphia on 1210 and 
WMEX in Boston on 1510. From midnight onwards is the 
time to look for these stations. 

A new reporter to this column is J. Edwards who lives 
at Bryn near Wigan in Lancashire. With a Realistic DX160 
receiver and a 100ft longwire with ATU, CBNM in Marys¬ 
town, Newfoundland, was heard on 740kHz, WINS in New 
York on 1020 and WHAM in Rochester N.Y. on 1180, all 
between 0130 and 0300. A loop is now under construction. 
David Harley of Chesterfield has not been so lucky. Two 
attempts to locate CJON on 930 and WINS on 1010 with 
a homebrew receiver were unsuccessful. “All I got for 
an early setting of my alarm was an unidentified Spaniard” 
(or Latin American?). Propagation on the medium waves 
over the North American path is uncertain. Sometimes 
reception is good and at other times it is bad with stations 
inaudible. Try around midnight during the winter and if 
unsuccessful try again a few nights later. Poor conditions 
seldom last for long on the medium waves. 

The Voice of Peace is back on the air again with tests 
on 1540kHz and it should be audible in the UK after dark. 
When it was last operational it could be found with 
English announcements sandwiched between Mainfli ngen, 
West Germany, on 1538kHz and the UK local radio channel 
1546kHz. The Voice of Peace will QSL if an International 
Reply Coupon is enclosed with the reception report which 
should be sent to PO Box 4399, Tel Aviv, Israel. 


VHF 

BANDS 


by Ron Ham BRS15744 


The tropospheric opening on Sunday, September 11, will 
be remembered for a long time and thanks to the vigilance 
of our readers, much of the event is herewith recorded for 
posterity. 

It all began around midday on August 27, when, after 
a period of unsettled weather, the atmospheric pressure 
went above 30 0in and was still there on September 21 
when this report was prepared. By midnight on the 28th 
the AP was 30-3in and gradually fell back to S0-0in by 
noon on the 39th. True to form, the VHFs opened up 
with the higher AP and at 2124 on the 27th, Alan Baker, 
G8LGQ, Newhaven, heard PA0CIS and at 2258 on the 
28th he had a half-hour, solid copy, QSO with GW8EQH 
on 2m SSB. 

Just before midnight on the 28th, I received 539 signals 
from both the Emley Moor and Sutton Coldfield beacons 
on 70cms and at 0015 on the 29th I heard signals via the 
2m repeaters in Buxton and the Bristol Channel area. It 
is worth remembering that the aerial polarity of the 
repeaters is vertical, therefore I was getting better results 
on my vertically polarised dipole than I did with my 
horizontal beam. 
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During the evening of the 29th, Ken Smith, RRS 20001, 
Horsham, heard several French stations on 2m and 
G8LGQ worked a couple, heard; a GD, and had a contact 
with GU3JHM/P on Alderney. Around this time both Ken 
and myself noted the predominant number of French 
broadcast stations in Rand II. 

Ry midnight on Friday, September 2, the AP was rising 
again just right for the weekend 2m contest, at midday 
on the 4th it was 30-3in and throughout the day con¬ 
tinental broadcast stations were audible in Rand II and 
GR3SUT on 70cms was 539. 

The Martlet Contest Group, .G4DZO/P, situated on Firle 
Reacon, near Eastbourne, some 700ft ASL on the South 
Downs Way, worked 346 contest stations during the 24 
hour event and heard well over 400. It is not surprising 
that the group, comprising of G3XUS, G8LGQ, and recent 
members of the Cambridge University Wireless Society, 
were delighted with their efforts when they had EA1CR 
(923km), northern Spain, several French stations near 
Andorra, DR5FG/LX/P, HB9AYX and HR9AMH/P among 
their DX in addition to stations from Germany through 
to the Channel Islands, southern France to Yorkshire and 
very strong signals from Cornwall and GW. 

These competitors used 150 watts of SSR from an IC201 
transceiver plus G8LGQ’s home-brew 4CX250R linear, into 
a 10-element Yagi approximately 45ft AGL. 

Refore the contest began, John Branegan, Fife, heard 
GM3PLR/P testing on top of Caimgom mountain and 
during the event he heard GM4RWT/P, G3FPJ/P York¬ 
shire, G14COJ/P, and three GWs all with a loft mounted 
7-element Yagi. Although John normally gets strong 
signals from the Angus beacon, GB3ANG, and varying 
strengths from the Northern Ireland beacon, GR3GI, he 
uses them, along with his barometer and the Central 
Scotland repeater, to indicate the prevailing 2m condi¬ 
tions. On August 28, John, using his newly acquired Micro- 
wave Modules 2m converter into his FRG-7, heard a 
contact between G3GZX, Merseyside, and GM30GJ on 
SSR as well as G stations working through the CS repeater. 

By the end of the contest the AP was down to 30-2in 
where it remained until 0200 on the 9th when it rose 
sharply to 30 Ain by 1400 and set the stage for the big 
tropospheric disturbance which accompanied the falling 
AP on the 10th and 11th. 

At 1430 on the 10th, Pete Simmons, G3XUS, Newhaven, 
called Alan Baker, saying “There is a lift on, I have 
worked HB9, do you want one?”. As a result, Alan worked 
HB9MHN/P, Lucerne, and F1KBF in Paris. Pete, only 
300 metres from Alan said “Mind your front end I am 
going after him”. Alan heard other HB9s and then joined 
the queue and eventually worked F1CYO/P near Bor¬ 
deaux. The signal paths were good down to central 
France, at 2320, Alan, using 10W, contacted F1ELY, 
Montrevil, via the FZ2THF repeater (RO 145-600MHz) 
and at 2334 he worked F9PH, the repeater controller, who 
was particularly interested in the QSO Alan had a few 
minutes previously with G2RHW in Cornwall, a distance 
of 2000km from Newhaven to Falmouth via this Vichy 
repeater. 

The tropospheric influence over VHF/UHF signals 
expanded rapidly and at 0820 on the 11th, I counted 17 
very strong signals from continental broadcast stations 
between 87-100MHz and by evening Band II, like the 2m 
band and the TV bands were in total disorder. 

Like many others, Gordon Goodyer, RRS 37345, Pet- 
worth, often lost colour on his UHF TV as the signals 
fluctuated, and it was this interference that sent Gordon, 
Cyril Fairchild and several others hurrying to their shacks 
to look around 2m. Gordon heard amateur stations from 
the extremes of G, GW, El, and GM, while Cyril, mainly 
an HF man, with only a loft ground-plane aerial, heard 
GM, GU, DJ, F, ON, PA0, and OH, and has never received 
such strong signals from the Wrotham and French 2m 
beacons. 

The direct paths between PA0 and GW seemed very easy 
and both ends were also getting into the London repeater 
with little difficulty. I heard a roclvcrushing signal from 
PE1ARX/M working through GB3LO and PE1AJE via 
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Reports on the various bands are welcome and should 
be sent direct, by the 15th of the month, to:- 
AMATEUR BANDS Eric Dowdeswell G4AR, Silver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW. 
Logs by bands, each in alphabetical order. 

MEDIUM and SW BANDS Charles Molloy G8BUS, 
132 Segars Lane, Southport, PR8 3JG. Reports for 
both bands must be kept separate. 

VHF BANDS Ron Ham BRS15744, Faraday, Grey- 
friars, Storrington, Sussex RH20 4HE. 


GB3SN, with a vertical dipole feeding my receiver. I also 
heard signals through the Ipswich and Bristol Channel 
repeaters while G8LGQ worked G and F stations via the 
Belgian repeater, ONOHT (R2), and at 0123 on the 12th, 
he had QSOs with Dutch stations via the Antwerp repeater, 
ONOAN (R8). How many more, like Alan, stayed on the 
air until past 0400 on the 12th working the strong con¬ 
tinental signals which presented themselves on FM, SSB, 
or via the repeaters? A delighted G8LGQ said afterwards 
that at 0125 on the 11th he contacted EA1CR, Gijon, and 
heard the Cornish beacon, GB3CTC, from his home QTH 
for the first time. 

Joost Berden, G3RND, Isle of Wight, sent a copy of 
his barograph chart for the period September 5-11 which 
compares favourably to mine, he also sent a map of 
Europe with the area El to ON and F to GW and north 
of London ringed, Joost is of the opinion that a great deal 
of ducting took place within this region. Around 2000 
on the 11th, he had solid-copy QSOs on both 2m and 70cms 
with stations in Antwerp after which he had contacts on 
2m with stations in Liverpool, Norfolk, and the Midlands, 
and points out that his signal was reaching them at 9 plus, 
but their signals were much weaker with him, while EI9Q 
was very strong on the back of Joost’s 2m beam. 

It is not uncommon for beam headings to become less 
critical during a tropospheric opening as Joost pointed 
out in his letter; “G3AUS (Exeter) maximum signal on 
70cm, changing direction of beam had no influence on his 
signal”. Both the Cornish and Wrotham beacons were 9 
plus 20dB (usually S2) with Joost. 

During the evening of the 12th the AP rose again 
sharply and by noon on the 13th it reached 30-5in setting 
the scene for another VHF opening. As the AP fell on 
the 14th, I counted 11 continental broadcast stations in 
Band n and received signals from both GB3SUT and 
GB3EM on 70cms. At 2200 on the 14th, Alan Baker was 
driving along Brighton sea front and heard GU5MEM/A 
working a GW via FZ8THF and at 2346 he contacted 
DD2EK and OE9NHI, from home, via an unidentifiable 
German repeater. 

While our VHF addicts reaped their DX harvest, our 
solar observers also found life interesting. Both Cmdr 
Henry Hatfield, Sevenoaks, and John Smith, Cranleigh, 
have been watching the progress of several sunspots, 
optically, since late August Henry, using his spectro- 
helioscope, located a small flare on September 9, and a 
filament on the 15th, and on the 12th he observed the 
largest sunspot group for three years. Henry, John and 
myself recorded radio noise, associated with these sun¬ 
spots, around 136MHz, on August 28, 31, and September 
7, 8, 11, 14, 15, 16, 17, 19 and 20. The most intense solar 
activity was on the 19th which was no doubt responsible 
for the Delinger type fade out, affecting some HF bands 
on the same day. 

John Branegan has now built his own orbital plotter 
for OSCAR and has found that the down link, with 9 or 
10 orbital passes each day, is an excellent reference for 
comparing home made VHF aerials. At 1148 on August 30 
John heard KV4, in Virgin Islands via OSCAR-7 and says 
that there was a QSL rush after him, I’m not surprised. 

Thanks again for your most interesting and detailed 
reports and I look forward to hearing from you all again 
in the future. 
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The Blob Story 


Yes, they have got a funny name: 

Blob Boards. 

And if you’ve never heard of them, 
you might wonder what on earth they’re for. 

After all they sound more like sd fi 
than pradical eledronics. 

But in fad there is a good reason for 
the name. 

It adually describes the way these 
printed circuit boards work. You just put a tiny 
blob of solder onto circuit board and 
component and you’ve made a perfed 
contad. 

Every time. 

There are of course a few other 
printed circuit boards around. 

But we thinkthe prices are a bit shocking. 

Our prices, we think you’ll agree, are 
more down to earth. 

These Blob Boards are about half the 
price of the few comparable alternatives. 

And unlike those alternatives, on most 
Bandridge Blob Boards you won’t have to 
break the contad rails to make your circuit. 

So you’ll be able to use them again and again. 

The roller tinned copper on Blob Board 
makes soldering easy, and it won’t corrode, so 


they’ll work for as long as you want them to. 

You’ll find a Bandridge Blob Board for 
every circuit you’ll ever want to make, from 
the simplest to the most complex. 

And if you’re using Bandridge 
solderless DEC’s for your prototypes you’ll be 
pleased to learn that there’s a Blob Board that 
exadly matches every DEC. 

So when you’re looking for a circuit 
board it’ll be worth your while remembering 
Blob Boards. 

As if you'd ever forget a name like that. 


For your nearest stockist contact Bandridge Ltd., 80a Battersea Rise, London SW111EH. Tel: 01-228 9227. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

7a GLOUCESTER ROAD. LITTLE HAM ETON, SUSSEX 

All pries inclusive of V.A.T. at 12*% Telephone $743 
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Jhe Pictorial Method 



BASIC 


ELECTRICITY(5vols) 
ELECTRO N ICS(6vols) 
TELEVISION (3 vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon-type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy- 
approach-to-learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 


YOUR 

mm 

GUARANTEE 

Should you bo, in 
any way diesatie- 
fiad withtho 
MANUALS your 
money will ba re¬ 
funded by return 


Co.. 70 Hayes 
mu. oromiey, .vent. BR2 7HP. 

WHAT READERS SAY 

Interesting, absorbing, a joy to study. More 
power to your elbow. C.B.T., Wood Green 
To say I am completely satisfied is inadequate 


The volumes are way ahead of any self-taught 
instruction books available. 

A.B., Brockenhursl 


Please find enclosed P.O./Cheque value £. 

BASIC ELECTRICITY 5 parts £10-50 □ 

BASIC ELECTRONICS 6 parts £12-50 □ 

BASIC TELEVISION 3 parts £6 50 O 
Tick Set(s) required. Prices include Postage 

YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded In full. 

NAME .. 


a great pleasure to meet up with such I 
entpublications. C.W., Sawbridge V” 

zsm. 


BLOCK LETTERS 

FULL POSTAL.... 
ADDRESS . 


EBSBH 


i 

i 

i 

-J 


616 


Practical Wireless, December 1977 




















































SAXON ENTERTAINMENTS LTD 


SYSTEM 7000—GUARANTEED MODULES 
FOR ALL DISCO/PA APPLICATIONS 


POWER AMPLIFIER MODULES 30—240 WATTS 



30 Watts rms 

60 Wat 

s rms 

120 Watts rms 

240W rms 

& 

It 

JEr 

Irllfr 

It 



COMPLETE DISCO SYSTEMS FROM ONLY £16-05 

WITH TWO YEAR GUARANTEE-LOW INTEREST CREDIT DEPOSIT 

CENTAUR 100W | STEREO ~| 

with TWIN LOUDSPEAKERS, SOUND to LIGHT SEOUENCER PLUS DISPLAY. 

*225 + *10 carr. (Dep. *28 80,12 months at *21 3Sor24 months at *12-01) 


SUPER CENTAUR 200 W | STEREO~| 








617 
















































_ *• MARSHALL (LONDON) LTD. DEPT. P.W. CALL IN AND SEE US 

(*** tOMO TOMK*ay' NW2 3ET EX SES; 

1 1 'A ° nd 325 Ed ° Ware R ° ad ' W2 ' Tel ' 723 4242 EXPRESS 

GLASGOW-^^Mt Regent Street, G2 2QD MAILORDER 

Jf jr BRISTOLj-I^Stralte^arade, Fishponds Road. BS1S 2LX onCredlt"Cards 

POPULAF 

2N2219 35 

SEMICC 

>NDUCTOF 

gs 

BC1M L 1 
BC184L 1 

is 

MPSA05 
MPSA06 
‘ . 
MPSA56 
TIP29A • 
t!p30A 

LM38?A 2-45 

OPTOELECTRONICS'^^ TRIACS Plastic Pack MOV 

ss~- an « i is ii 

LEDS iC| DIACS 

3mm Red 19p, Gr 25p, Y 25p M B M ST2 20p 1— 

WK«w K5I 

II | 

|| i 

BC213 1 

BC213L 

|| 44 £ m 

TIP32A • 
TIP32C 

TIP41C • 
TIP42A 

LM709N ^45 

DISPLAYS 7 Segments n sted in new catalogue 

DL704 it roil* 0 3?n*Red V THYRISTORS Plastic C106116 

WHY NOT PAY US A VISIT AT OUR NEW CENTRAL 

111 

|: 

BC308 

BC309 

BFR4? 28 

BFR79 28 

TIP2955 1 
TIP3055 

TIS50 

TIS62 

TIS88A • 
TIS90 


LONDON BRANCH AT 325 EDGWARE ROAD, W2, 
ABOUT 100 YARDS NORTH OF THE WESTWAY FLY¬ 
OVER. EXTENSIVE STOCK RANGE. MANY SPECIAL 
OFFERS TO PERSONAL SHOPPERS ONLY. 


AF106 

AF109 

AF139 

AF239 ^ • 

f|| : 

BFR81 28 

LM301A 

MCiaSo 19? 

SPECIALIST CONSUMER 1 OR _„ NOWI 1 

NEW CATALOGUE 

|| |? 

AF280 

BD131 

11 1 

LM317K 3 

iS | 

# NATIONAL # VERo " ’ |It||=|§§l 25pTo 

• TEXAS • ANTEX 1 f Callem 

u 

Ici47 

BC149 

BD136 

BD137 

BD139 4 

BFY52 § 

Ift 

11 j| 

• MULLARD • ELECTROLUBE 1 ff&f&R 1 32 "pages 

• SIEMENS • SIFAM 1 054379 1 Decked 

• SESCOSEM • ARROW HART | ^ wdhover 

BB | 

BC168 

BC169 

I§?i N I 

S 2 m 

|| 

iiii 

MAKES COMPONENTS BUYING EASY line items 

"What is a microprocessor?" 

Prices correct at 1 

Sept. 1977, but please add VAT p&p 40p 

+ brochure - £9 95 inclusive of VAT and p&p. 


(N™HT M&E. 

Stockists of: Amstrad * Teleton * 
Pioneer * Rotel * Garrard * Connoi 
BATTERY ELIMINATORS P&P 25p 

240vtaputO.TSorOv ^ ^ 

CARTRIDGES A STYLI D-D 

P&P 25p & RPL 

Aco* GP91/3CS C<irt ‘ StVl1 

ffsS 8 ' 1 

srasr 

GP101 cryst. comp. £100 - 

ciySfeomp!* 1 £1-75 £1 20 

Sonotone OTAHC or 

9TAHC/G (Diam.) £2 60 £120 

3509 £260 £1 20 

Audio Technics AT55 £2 25 - 

G G800 n9<385 ° £3*75 £1-75 

gISoe mS 153 

Shure Cartridges & Styli 

M44G/M44C £7 70 £6 20 

M55E £9 20 £7-15 

M75ED Type 2 £17-15 £12 65 

M.O. prices only. VAT Inc. Subject to Avails! 
Catalogue. Barclay/Access. 

Callers Welcome at Manchester 30-32 Shudehil 
St. Tel. 0532 42708. Liverpool 15 Whitechapel. 

Akai • Sansui • Wharfedale • 
isseur 

SPEAKERS PAP 85p 

EM113" x 8", 8 ohm Plain £3 40 

8" x 5" C-Mag. S watt, 

8" x 5" Dualcone 

8ohm^10 watt £3-70 

Richard U AMer> 30w 12" 8 or 15 

MICROPHONES P&P 45 

UD 130 50K/600 ohm 
uni-dlr. ball metal .. £8 35 

Cassette Stick Mic. with 

R/Control .£1 65 

Cass. Stick Mic. with 

R. Control (Philips type) .. £1 93 

CASSETTES 

P&P 1-3 25p. 4 and over 55p 
C60 COO C120 

Philips £0 79 £1 08 £1 73 

magnetiser ^ ,eaner £1 99 

TAPES ^ ^P&P 1-3 35p, A+85p 

51" £0 70 £0 92 £0 38 

7" £0 02 £110 £0 43 

RECORD DECKS P&P £1 65 

GARRARD 35SB Belt Drive 

BSR MP60 (P128R) .. £17 35 

BSR ..° Ver ..° r . ar r .! £4-05 

BD1 Kit.£17-25 

>ility & manufs. increase. Send 30p for 
|TeM>61 2 ^32 7710. Leeds 4 New Market 

u 

T Mail Order Dept PW 12 

H Belmont St, Monton, 
Eccles, Manchester. 


RUNIT | TWIN BANK 6 light 

" ' tessl8m ^ }|xS s ujvit 

^ C y XiMin. 

sE«gwse | \^Nr«j £ j2 

--" - 1 >aii n-35 

Sound to Light > T1 ,„. 

MASTER UNIT WA S TYPE A SPOT 

(, ess lamp} ^ 

5 #* 




TWIN BANK12 LIGHT 



ALBEN ENGINEERING CO LTD. 
DEPT P W THE CRESCENT WORSTHORNE. 
BURNLEY LANCS Tel Burnley 20940 
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STRIKE YOUR OWN 
BARGAIN WITH 



n£**5Ss, 

l Choose^m Jg» , necess|«) sou^ 

1 (with out ad a " d b est (whi ch 

(regs*® 

Sisss-sS, 

l»^d« 


UNIT ONE 

Combined stereo pre-amp and a 
tone control unit. Input sensitivity 
50mV for 200mV out. 10-16V opera¬ 
tion. Bass ±15dB at 30Hz; Treble 
±15dB at lOKHz; Balance control; 

Volume control. For ceramic p.U., 
radio or tape inputs. WITH FREE 
CONTROL PANEL FASCIA. 

UNITTWO 

With control facilities similar to UNIT 
ONE but for magnetic cartridge input. 

Input sensitivity—5mV for 200mV out 
(can be varied) WITH FREE CON¬ 
TROL PANEL FASCIA 
CONTROL PANEL FASCIA FOR 
UNITS ONE OR TWO 

55.100 

Basic active stereo tone control module t 
provide ±15db on bass at 30Hz and 
treble at lOKHz. 

55.101 

Stereo pre-amp suitable for ceramics, tape, / 
radio, etc. 

WHEN ORDERING 

ALL PRICES QUOTED INCLUDE V.A.T. AND GOODS 
ARE SENT POST FREE IN U.K. Owing to time between 
sending our ad. to this journal and the time it appears, 
prices may be subject to alteration without notice. 
E.&O.E. 

Pay by Access or Barclaycard—Simply let us have your No. 

| Dept PW/277 


Stirling Sound 

■Britain’s most go-ahead module manufacturers 

CHOOSE THE ITEMS YOU WANT AND BUY THEM THE STIRLING SOUND 
BARGAIN WAY whether for a new system, to up-grade what you use now, to build 
a disco or P.A. outfit, perhaps even a domestic intercom or any other device where an 
amplifier could be used. Whatever it be, there's a Stirling Sound power amp for it up 
to 100 watts R.M.S. (+1dB into 40) together with stereo tone control/pre-amps if 
required. Build with Stirling Sound now! See what you save and hear how good it 
sounds! 

Made in our own 
U.K. factory and sold 
direct to you 



£900 


£12-43 
0 50p 


,n £300 


e £275 


AMPLIFIERS 3 to 100 WATTS R.M.S. 


Ready assembled on P.C.Bs., tested and 
guaranteed. Easy to connect. With instruc¬ 
tions. Output ratings -MdB. 

SS.103 Typically 3 watts R.M.S. using 
14V/4ft I.C. amp. Input lOOmV £2 85 

/SS.103-3 Stereo version of above, 2 I.C.s 
£5 00 

SS.105 5 watts R.M.S. into 3ft using 13-5V. 
Sensitivity—30mV. THD—0-3% 3f" x 2" x 1” 

£3 95 

SS.110 10 watts R.M.S. into 4Q using 24V. 
Sensitivity—60mV. THD—0-3% 3i" x 2" x 1” 

£4-65 

SS.120 20 watts R.M.S. into 4 using 34V. 
Sensitivity—80mV. THD—0-3% 3i" x 2" x 
1". £5 15 

SS.125 25 watts R.M.S. into 8ft using 50V. 
Sensitivity—140mV. Distortion—Less than 
0 05% into 8. S/N better than 70dB. £7 25 

SS.140 40 watts R.M.S. into 4ft using 45V. 
Sensitivity—300mV. Distortion typically 

0-1%. 5" x 3f" x If". £6 50 

SS.160 64 watts R.M.S. into 4ft using 50V. 
Sensitivity—350mV. Distortion typically 

0-1%. 5" x 3f" x If" £8 50 

SS.1100 100 watts R.M.S. into 4ft using 
70V/2A. Input sensitivity-500mV. Distor¬ 
tion at half-power, typically 0-1%. 5" x 3f" 
x If". £10 50 

HS.160 Multi-finned heatsink for SS.140 or 
SS.160. £0 75p 

HS.1100 Ditto for SS.1100- £1 50 



POWER UNITS 


Every unit is tested under working conditions 
before despatch, and guaranteed. All units 
except SS.312 include a stabilised low voltage 
take off point (13-15V) for pre-amp, tone 
control units etc. Outputs quoted are minimal 
unloaded ratings. 


SS.312 

SS.318 

SS.324 

SS.334 

SS.345 

SS.350 


12V/1A 
18V/1A 
24V/1A 
34V/2A 
45V/2A 
50V/2A 
60V/2A 
70V/2A 


£10 75 
£11 75 
£12 75 
£14 75 


SS.310/60 Stabilised power supply; variable 
in output from 10V to 50V/2A and short- 
circuit protected £17-75 

SS.300 Power stabilising unit variable from 
10 to 50V/8A max. for adding to existing un¬ 
stabilised supply units. £5 50 


Improved circuitry and performance standards. More to choose 
f rom^PayJjy^ Access_o ^Barclaycardjfd esired_ 

To STIRLING SOUND 


Stirling Sound" 

37 VANGUARD WAY, SHOEBURYNESS, 
ESSEX Telephone (03708) 5543 

Shop— 220-224 West Road, Westcliff-on-Sea, 
Essex SO 9DF Phone Southend (0702) 351048 
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for which I enclose £... 
























































«OT VALVE mail ORDER CO. 

| CLIMAX HOUSE. FALLSBROOK ROAD, 
LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 




























































ESSENTIAL 
BOOKS for 
RADIO 
AMATEURS 




FANE SPECIALIST RANGE SPEAKERS 



1977 










































15—240 Watts! 
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Electronics. 
Make a job ol it. 

Enrol in the BNR & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 
Also courses in Television; Transistors; Radar; Computers; 
Servo-mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without 
any obligation. 



Become a 
Radio Amateur. 


Learn how to become a radio-amateur in 
contact with the whole world. We give 
skilled preparation for the G.P.O. licence. 


Wi 

• 


Brochure without obligation to: 

British National Radio & Electronic School 


P.O. Box 156, Jersey, Channel Islands. 
NAME 
ADDRESS _ 


. Block caps please 


pnnsmsiGESiimnii 


with so many 
features... SS iHj| 

* Rock Steady Pictures f : : ~ 

. Crystal Controlled f : W : * ' .1 


• Tape Programmable " — _J 

• Software Available * Games and Things on Tape 

• Ideal for Education * Ready-Built or in Kit Form 

• Expandable Memory * Expandable Number of Lines 

• Repeat Facility * Selectable Flashing Characters 

• Tab Key » Forward and Reverse Typing Mode 

» Video or UHF Output • Automatic Tape Stop/Start 

COME ALONG AND PLAY MASTERMIND or SAE. FOR INFORMATION 


H.A.C. SHORT-WAVE KITS 

WORLD-WIDE RECEPTION 

NEW - MODEL 

T* TWIN TRANSISTOR RECEIVER 

AT LAST—a transistorised kit at a price you can afford, that is suitable for the 

F.E.T. regenerative detector, followed**by a high-gain audio stage for working 
into medium/high impedance headphones. 

The set uses a well-known range of plug-in coils giving good sensitivity and 
selectivity, and many hours of listening may be enjoyed using a single PP3 
type battery. 

COMPLETE KIT £9-70 inc. p & p and V.A.T. 

“H.A.C” SHORT-WAVE PRODUCTS 

P.O. Box No. 16, 10 Windmill Lane 

Lewes Road, East Grinstead, West Sussex RHI9 3SZ 




cy quoted on request. 


M. DZIUBAS 

158 Bradshawgate * Bolton - Lancs. BL2 I BA 
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THE C R. SUPPLY CO. 
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Service Sheets 



LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS 

TV, Radio, Tunors, Tapo Recorders, Record Players, Transistors, Stereograms, Radiograms. 

All at 75p each except Colour TV A Car Radios 



C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX NO CALLERS PLEASE 


SERVICE SHEETS, Radio TV, etc., 10,000 
models. Catalogue, 24p, plus SAE with 
orders, enquiries. Telray, 154 Brook Street, 
Preston PR1 7HP. 


Educational 


GO TO SEA as a Radio Officer. Write: Prin¬ 
cipal, Nautical College, Broadwater, Fleet- 
wood FY7 8JZ. 


TELEVISION 

TRAINING 


12 MONTHS’ full-time course in 
Radio & TV for beginners. (GCE—or 
equivalent—in Maths, and English). 

26 WEEKS' full-time course in Mono 
& Colour TV. (Basic electronics know¬ 
ledge essential). .13 WEEKS' full-time 
course in Colour TV. (Mono TV know¬ 
ledge essential). 

These courses incorporate a high per¬ 
centage of practical training. 

NEXT SESSION commences on 
January 3rd. 

Prospectus from: London Elec¬ 
tronics College, Department B12, 
20 Penywern Road, London SW5 
9SU. Tel. 01-373 8721. 


Aerials 



Books and Publications 

SIMPLIFIED TV REPAIRS. Full repair 
instructions individual British sets £4-50, 
request free circuit diagram. Stamp brings 
details unique. TV Publications (Ause PW), 
76 Church Street, Larkhall, Lanarkshire. 



HOW TO START A BUSINESS. By popular 
demand a fully illustrated manual has now 
been produced, showing, in easy, step by 
step, stages, how to rewind ARMATURES 
& FIELD COILS as used in Vacuum 
Cleaners, Drills and Portable Tools. 
Chapters on taking data, materials 
required, test instruments required, rewind 
instructions, charts, etc. How to cost 
instruction manual £4 00 plus 30p P & P. 
CWO. COPPER SUPPLIES, 102 Parrswood 
Road, Withington, Manchester 20. Dept. 


PWA. 



Miscellaneous 



OUTSTANDING HI-FI FM TUNER, com¬ 
prises 7 transistor superhet design with 
Varicap tuning, AFC. Latest silicon cir¬ 
cuitry, full coverage 88-102MHz. Supplied 
built and tested with metal front, panel 
and instruction sheet. Only £9-95 plus 30p 
P&P. GREGG ELECTRONICS, 86-88 Parch- 
more Road, Thornton Heath, Surrey. 




SUPERB INSTRUMENT CASES by Bazelli, 
manufactured from P.V.C. faced steel. 
Hundreds of people and industrial users 
are choosing the cases they require from 
our vast range. Competitive prices start at 
a low 90p, chassis punching facilities at 
very competitive prices. 400 models to 
choose from, free literature (stamp would 
be appreciated). BAZELLI, Dept No 25, 
St. Wilfrid’s, Foundry Lane, Halton, 
Lancaster LA2 6LT. 
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NOTICE 

TO 

READERS 

Whilst prices of goods 
shown in classified 
advertisements are 
correct at the time of 
closing for press, 
readers are advised to 
check with the 
advertiser both prices 
and availability of 
goods before ordering 
from non-current issues 
of the magazine. 


ORDER FORM please write in block capitals 

Please insert the advertisement below in the next available issue of Practical Wireless for . Ii 

1 enclose Cheque/P.O. for £ . 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

insertions. 

NAMI 

ADDI 

























p Send to: Classified Advertisement Manager 

PRACTICAL WIRELESS, 

OMG, Classified Advertisement Dept., Rm.2337, 

London SE1 9LS Telephone 01-2C1 5846 

Company registered in England. Registered No. 53628. Registered office: King’s Reach Tower, Stamford Street, London SE1 9LS 
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BUILD 
YOUR OWN 
HI-FI 
SYSTEM 

Satisfaction! Economy! 
Pleasure! 

Enjoy the satisfaction of building your 
own hi-fi system and save your money 
into the bargain. 

Starting with this issue. Practical Hi-Fi 
& Audio shows you how to construct 
an amplifier, bookshelf loudspeakers and 
a record turntable, all from readily 
available components. 

Inside this issue: building a pair of 
bookshelf loudspeakers. 

SPECIAL SUPPLEMENT 

What was new at the Harrogate Audio 
Show, the Audio Fair at Olympia and the 
High Fidelity 77 Autumn Exhibition. 


SPECIAL CHRISTMAS OFFER 
A third BASF LH Super 
Cassette FREE! 

When you buy two! 

ALSO 100 BASF Checkpoint 
Cassette Care Kits to be won ! 



December issue 40p 
On sale Friday, November 18 




Sparkrite nM 

Capacitive discharge 
electronic ignition kit 




* Smoother running 

* Instant all-weather starting 

* Continual peak performance 

* Longer coil/battery/plug life 

* Improved acceleration/top speeds 

* Optimum fuel consumption 


k. 2 is a high perforr 
otuunic ignition system in kit lorm 
id complete. It can be assembled in 


15/30 mi 


ne Spark r 




eliminates problems of the contact breaker. The 
contact breaker bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/50th of the norm. It will perform equally well with 
new, old, or even badly pitted points and is not dependent upon the 
dwell time of the contact breakers for recharging the system. Sparkrite 
incorporates a short circuit protected inverter whinh oiimino.o. .ho 
problems of SCR lock on and, therefore, elir 
blowing the transistors or the SCR. (Most capacitive diseh 
are not completely foolproof in this respect). All kits fit v 

THE KIT COMPRISES EVERYTHING NEEDED 

Ready drilled pressed steel case coated in matt black epox 



Practical Wireless, December 1977 


629 






























Practical Wireless, December 1977 


630 











































































INDEX TO ADVERTISERS 


Newmart Electronics .618 
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Mhel Electronics. 

Minikits Electronics 
Multicore Solders (Bib Hi-Fi) 
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Van Karen Publishing 
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~~ z & I AERO SERVICES LTD. — 

LONDON W2 5SF _ . Tel 580 8 
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.= 
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NO OVERLOAD PROTECTION IS 



Interested in V.H.F.? 

Send for FREE CATALOGUE 

MODULES FOR 2 METRE RECEIVERS 
AND TRANSMITTERS, 4 METRE 
RECEIVERS, FRONT ENDS, PRODUCT 
DETECTORS, FM DISCRIMINATORS, 
V.F.O's + CB RECEIVERS (FOR EXPORT) 

R. F. PRODUCTS 

Ring 647 7898 or 

Write: 19 CHURCH LANE WALLINGTON, 
SURREY SM6 7NQ U.K. 


IT’S EASY WHEN YOU KNOW! 
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RADIO EXCHANGE LTD. 
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